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INTRODUCTION

Westinghouse Hanford Company Analytical Laboratories are supporting the
characterization efforts of the single shell tanks. The characterization of
tank 241-U-110 was performed under Phase 1A and 1B of the "Waste
Characterization Plan for the Hanford Site Single-Shelled Tanks" (WHC-EP-
0210).

Tank 241-U-110 has a 500,000 gallon capacity. Construction was completed in
1944. The tank received first cycle waste, REDOX high-level waste, coating
waste, and laboratory waste until 1975. Between July 7, 1975, and February 2,
1976, P-10 pumps were installed, and 41,700 gallons of 1liquid waste were
pumped from the tank. Tank 241-U-110 still contains an estimated 195,000
gallons of waste.

Analytical Laboratories performs all analytical analysis to the specifications
of the "Quality Assurance Project Plan for the Chemical Analysis of Highly
Radioactive Samples in Support of Environmental Activities on the Hanford
Site,"

WHC-SD-CP-QAPP-002. In accordance with WHC-SD-CP-QAPP-002, the following
laboratory policies are being followed. Spikes are performed on either the
undissolved sample, or the sample after dissolution, as directed by the
scientist. If the spike addition is found to be less than 20% of an analyte
concentration, the spike recovery is not reported due to errors introduced by
the precision of the sample analysis. The concentration of spike additions
will be re-evaluated before the start of phase 1C. Two spiking routines are
being used during phase 1A and 1B. For the following analyses, Ion
Chromatography (IC), Inductively Coupled Plasma (ICP), Mercury Hydride, Total
Organic Carbon (TOC), and Carbonate analyses, the solid sample is spiked
independently from the sample digestion. Any non-homogeneity of the sample
could adversely affect the spike recoveries. For the radioisotopic analysis
and other analyses not specified above, the spikes were performed by spiking
an aliquot of sample after digestion.

The laboratory does not report sample results from batch analyses that are
questionable. The results from questionable batches are discarded, and the
analysis is repeated. Sample cards (laboratory travelers) for the repeated
analysis are reissued for analysis after they have been stamped "rerun."
Laboratory travelers are issued using a computerized routine according to a
"sample point." This sample point label (segment-n) on the laboratory
travelers and on the GEA analysis reports has no relationship to the sampling
activities or the sample identification. A1l results in this data package
relate only to Sample 89-050 (Segment 1 from Core 8) taken from Riser 7 of
Tank 241-U-110. Segments 2 (89-051), 3 (89-052), and 4 (89-053) from this
riser were not recovered from the tank by the sampling efforts.

The organic analysis of this sample will be performed by Pacific Northwest
Laboratories (PNL). Due to instrument and procedure problems, PNL has been
unable to separate organics from the normal paraffin hydrocarbon present in
the samples. The results from the organic analysis will be provided when
available.



Carbon-14 analysis on the undigested sample was not performed as the 222-S
laboratory does not have analytical procedures that will analyze low levels of
Carbon 14 in solids. The Chrome-VI and the ICP analysis on the water
digestion was not performed because sufficient sample to complete this
analysis was not available. Sample for additional digestions was not available
as this sample was completely consumed performing other analyses.

A1l sample results reported here by weight are reported as the "wet weight" of
the sample. Some samples noticeably lost moisture during the process of
aliquoting and weighing for digestion. In order to minimize errors due to
loss of moisture, the percent moisture was determined at the earliest
opportunity. Attempts to dry the sample before analysis resulted in
approximately a tenfold increase in radiation levels. In order to reduce and
control radiation exposure to laboratory personnel, the samples were not dried
before aliquoting and digestion. This may result in some laboratory results
being biased high.

This report is formatted into sections corresponding to the type of
dissolutions performed prior to analysis. A brief summary of analytical
results is reported, followed by calibration data and an analysis batch
report. Any notable observations regarding an analysis are noted on the batch
report for that analysis. Copies of laboratory travelers can be found in
Appendix A.
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(J).Shipment Number

CHAIN-OF-CUSTODY RECORD FOR CORE SAMPLING

>8-29

(2) Sample Number

g

¢-o\N0D ‘D C/A\/*H@

(3) Supervisor

¢ /024

(4) Tank / !j') Y (5) Riser 7 (6} Segment é/ (7) Cask Serial Number
Radiation Survey Data: (8) FIELD {20) - LABORATORY (9) Shipment Description: '
Over Top Dose Rate [ S M l/ij”L <o, (”7//4/ A. Work Package Number o?w/f(?/ﬂopgﬁzw
Side Dose Rate 5 M Z{m Lo 2 % } B. Cask Seal Number For Future Use
Bottom Dose Rate L\ E M !CZ 74 =, o/ C. Sampler Number Used ;)_?
Smearable Contamination LbeTr S Los D. Date and Time Sampler Unseated // -/ 7——8(7‘ /0.) 7
(elpha) (alpha) E. Expected Liquid Content ;ﬂ%
Lper, .. o7 |
o gammal/ . (beta-gamma) F. Expected Solid Content 2070
e ,‘ , Rn\;f 35 G. Dose Rate Through Drill String {M V//ﬁ(
(Signature) (Signature) H. Expected Sample Length /7 (

| (10) INFORMATION (Inc/ude statement of laboratory tests to be performed.”)

'
1 ™ oo

*Reference laboratory work request, nﬁavallable

Comments:

W%m
WMW

(11) POINT OF ORIGIN | (12) SENDERNAME {(13) DATE AND TIME {14) DESTINATION (16) RECIPIEN NAME {17) DATE AND TIME
;)_4(-[1 -D C'/la RELEASED 5 Z > S RECEIVED
[{-20 ~& 2°S, /,,M
/{O SENDER SIGNATURE 1 ;—O Rmpa NT SlGNATURE ‘
' D
7 ZJog a/w("/m 2225~ |
(15) Seal Intact Upon Release? | (18) Seal Intact Upon Receipt? (19) Seal Data Consistent with this Record? |
' Shipment No. Sample No. i
mes J No “l% Yes O No [?ﬁYes ] No q{Yes O No a

—
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Single Shell Tank Waste Characterization
Summary of Core Sample

Tank ID: 241-U-110 Date SampLing Initraten:| 11-17-89
Riser ID: | #7 Date SampLing Compietep:| 11-17-89
Core ID: #8 Segments 2, 3, & 4 received empty
SEGMENT SEGMENT
Lab Serial No. FO289 Lab Serial No.
1 Customer ID No.  83-050 8 Customer ID No.
Last Segment? NO Last Segment?
Lab Serial No. FO321 Lab Serial No.
2 Customer 1D No.  89-051 9 Customer ID No.
Last Segment? NO Last Segment?
Lab Serial No. FO345 Lab Serial No.
3 Customer ID No.  89-052 10 Customer ID No.
Last Segment? NO Last Segment?
Lab Serial No. FO369 Lab Serial No.
4 Customer ID No.  89-053 " Customer ID No.
Last Segment? YES Last Segment?
Lab Serial No. Lab Serial No.
5 Customer ID No. 12 Customer ID No.
Last Segment? Last Segment?
Lab Serial No. Lab Serial No.
6 Customer ID No. 13 Customer ID No.
Last Segment? Last Segment?
Lab Serial No. Lab Serial No.
7 Customer 1D No. 14 Customer 1D No.
Last Segment? Last Segment?

SST-1 Rev. E 9/27/30 Interim




11

Single Shell Tank
Core Composite

Las SecMent SeriaL #: Core B8 Composite Customer ID: F0941

Simi—=YoLatiLe Orcanic AwaLYsis

Simi-VOA SampLe Las Seriac #: N/A Date Sampieo:

ParticLe Size Distrisution ANALYSIS

ParticLe Si1ze SampLE Las SeriaL #: F0289 Date SampLep:

Homogenized Solids

Unorcestep Sorips ANALYSIS

Lagoratory Seriat Numser FOR SaMpLE: F0941 Dare SampLep: 11-28-89

LasoraTory Seriat Numeer of Dupticate Sawpre: F0942

Fusion AnaLYsis ofF Sorips

LaBoraTORY SeriaL Numer FOR SAMPLE: F0947 Dave Sampreo: 11-28-89

LasoratorYy SeriaL Numger of DuprLicate Sawpre: F0948

LasoraTorY SeriaL Numer ofF Spikep SampLE: F0949

Acio Dicestion Anarysis ofF Sorips

LaBoraToRY SeriaL NumBer FOR SaAMPLE: F0959 Date Sampren: 11-28-89

LagoraToRY SeriaL Numser of Dupticave Sawere: F0960

LasoraTory SeriaL Numser ofF Spikep SampLe: F0961

Water Dicestion AwnaLysis ofF SoLips

LaBoraTorY SeriaL NumBer FOR SampLE: F0953 Date Sawpieo: 11-28-89

LasoraTory Seriat Numser of Dupticate Sawete: F0954

LagoraTorY SeriaL Numer ofF Spikep Sampie: F0955

Laboratory Notebook Reference WHC-N-313-4 12
Notebook No. Page No.

S$ST-17 Rev. D 8/27/90 Interim




| TANK241-U-110. CORE 8. SEGMENT 1 |
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SAMPLE DATA SUMMARY



Analytical Laboratory Data

SINGLE SHELL TANK PROJECT

Summary

The next four pages of this report (including this page)

summarizes the results for the analysis of the

Core 8 Composite Sample
Tank 241-U-110

UNTREATED  SAMPLE  RESULTS

Sample
pH 10.28
% Water 8.73%
Mercury 3.96E-01 ug/g
Cyanide <1200 ug/g

Carbon 14 was not completed

13

Duplicate
10.78

8.04%

4.60E-01 ug/g

<1100 ug/g



DATA  SUMMARY

Sample units are Wet Weight

Core 8 Composite
Fusion Dissolution

Tank: 241-4-110
Customer ID: Core Composite 8 Icp Results
Sample Duplicate
Radiological Analysis
Aluminum 307798 ug/g 310987 ug/g
Sample Duplicate Antimony LT LY
Sample Barium LT LT
Beryllium LT LT
Bismuth LT LY
Fusion 2.71 g/L 2.12 g/L Boron 164 ug/g 439 ug/g
Cadmium LT LT
Total Alpha 7.14E-03 wuci/g 1.01E-02 uci/g Calcium 2519 ug/g 4046 ug/g
Total Beta 2.03 uci/g 4.00 uci/g Cerium LT LT
Cobalt LT LT
GEA Cs-137 3.80E-01 wuci/g 4.09E-01 uci/g Copper LT LT
Europium LT LT
Uranium 9.26E+02 ug/g 1.18E+03 ug/g Iron 354 ug/g 632 ug/g
Lanthanum LT LT
Plutonium 5.35€-03 wuci/g <3.63E-03 uci/g Lead LT LT
Lithium LT LY
Americium 241 <6.90E-03 uci/g 1.71E-02 wuci/g Magnesium 647 ug/g 496 ug/g
Manganese 46 ug/g 74 ug/g
Neptunium 237 <3.98E-01 uci/g <5.09€E-01 uci/g Mercury LT LT
Mo lybdenum LT LT
Technetium 99 <8.30E-03 uci/g <1.00€-02 uci/g Nickel 2104 ug/g 3034 ug/g
Samarium LT LT
lodine 129 <3.97€-02 uci/g <5.07E-02 uci/g Selenium LT LT
Silver LT LY
Strontium 90 5.61E-01 wuci/g 1.14 uci/g Sodium 2940 ug/g 7153 ug/g
Strontium 29 ug/g LT
Sul fur LT LT
Tantalum LT LT
Thallium LT LT
Thorium LT LT
Tin LT LT
LT: Less Than Titanium LT LT
NC: Not Calibrated Uranium LT LT
NOT CALC: Not Calculated Vanadium LT LT
# Instrument Standards Outside Control Limits 2inc 65 ug/g 143 ug/g
Zirconium LT LT

14



DATA  SUMMARY

Units For Samples Are Wet Weight

Core 8 Composite
Water Digestion

ICP Results

Sample was not analyzed

Tank: 241-U-110
Customer Id.: Core 8 Composite

Sample Duplicate

Water Digestion 10.10 g/L 9.80 g/L
pH 8.21 7.48
Anion  Analysis

! Fluoride 2.376+01 ug/g9 3.64E+01 ug/g

! Chloride 3.01E+01 ug/g 3.28E+01 ug/g

! Nitrate 2.51E+02 ug/g 3.06E+02 ug/g
Phosphate 1.12E+02 ug/g 2.13e+02 ug/g
Sulfate <1.98E+02 ug/g <2.04E+02 ug/g
Total Organic Carbon** 1.70E+03 ug/g 1.40E+03 ug/g
Total Organic Carbon* 8.78E+02 ug/g 8.28E+02 ug/g
Ammonia <5.24E+03 ug/g <5.40E+03 ug/g
Carbonate 2.97E+02 ug/g 3.576+02 ug/g
Nitrite 1.72E+04 ug/g 7.98E+03 ug/g

Radiological  Analysis

Total Alpha <2.54E-03 uci/g <1.35€-03 uci/g
Total Beta 2.34E-01 uci/g 3.03E-01 uci/g
GEA Cs-137 1.83E-01 uci/g 3.32E-01 uci/L
Americium 241 <1.27€-03 uci/g <2.43E-03 uci/g
Carbon 14 1.13€-04 uci/g 1.13E-04 uci/g
lodine 129 <5.19E-02 uci/g <6.78E-03 uci/g
Neptunium 237 <1.07€-04 uci/g <1.10E-01 uci/g
Plutonium <6.30E-04 uci/g <1.23E-03 uci/g
Strontium 90 6.50E-02 uci/g 6.41E-02 uci/g
Technetium 99 <1.40E-03 uci/g <2.35E-03 uci/g
Tritium <1.13€-03 uci/g <1.13E-03 uci/g

Atomic Absorption Spectroscopy

Arsenic
Mercury
Selenium

<4.996-01 ug/g
1.09€-01 ug/g
<4.99€-01 ug/g

***  Analysis Was Not Run.
**  samples were not acidified before analysis. Results include carbanate in sample.
* Samples were acidified correctly before analysis.

15

<4 .99E-01 ug/g
9.18E-02 ug/g
<5.02E-01 ug/g



Core 8 Composite
Acid Digestion

Tank: 241-U-110
Customer 1d.8 Composite

Atomic Absorption Spectroscopy
Hydride Analysis

Sample Duplicate
Acid Digestion 10.24 g/L 11.95 g/L
Arsenic <4 .88E-01 ug/g <4.18E-01 ug/g
Mercury 3.186-01 ug/g 2.84E-01 ug/g
Selenium <9.76E-01 ug/g <8.37E-01 ug/g

LT: Less Than

NC: Not Calibrated

NOT CALC: Not Calculated

# Instrument Standards Outside Control Limits

16

DATA

SUMMARY

Units For Samples Are Wet Weight

ICP Results

Aluminum
Antimony
Barium
Beryllium
Bismuth
Boron
Cadinium
Calcium
Cerium
Chromium
Copper
Europium
Iron
Lanthanum
Lead
Lithium
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Samarium
Selenium
Silver
Sodium
Strontium
Sul fur
Tantalum
Thallium
Thorium
Tin
Titanium
Uranium
Vanadium
Zinc
Zirconium

Sample

132295 ug/g
524 ug/g
LT
LT
LT
LT
LT
98 ug/g
LT
LY
LY
LT
218 ug/yg
LT
553 ug/g
LT
20 ug/g
58 ug/g
LT
39 ug/g
LT
LT
LT
526 ug/g
LT
1111 ug/g
LT
79 ug/g
LT
LT
86 ug/g
76 ug/g
12 ug/g
LT
LT
56 ug/g
LT

Duplicate

75555 ug/g
LT
LT
LT
LT
LY
LT
134 ug/g
LY
LT
LT
LT
81 ug/g
LY
LT
LT
29 ug/g
29 ug/g
LT
LY
LY
LT
LT
LY
LY
LT
LT
LT
LY
LY
LT
LY
LY
LT
LY
148 ug/g
LT
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PHYSICAL TEST ANALYSIS
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Single Shell Tank

Extrusion of Segment -- Physical Tests

AnaLYST:

Lag SecMent SeriaL #:

DrainasLe Liauip

F0941
K. J. Patterson

Customer 1D:

Date Extrubep:

Liquid Submitted for Segment Analysis?

Core 8 Composite

November 27, 1989
NO

Gross Tare Net
SERIAL Dave/Tive Estimatep
SeectFic CALCULATED
Appearance of Liauip:
DiMENSIONS OF SEGMENT
Completed Segment Obtained? _NO_ | LENGTH: 5 in Catc. VoL. 3.92cuin
Remarks
APPEARANCE OF SoL1pS:
Hard, white crumbly solids. Material is more sticky than previous cores.
PENETROMETER 6.0 lbs/sq in ReMARKS
HoMoGENT ZATION
Proceoure: TO38A-00712 Revision: QuantiTy oF MateriaL: 103.31 Grams
Dare HoMoGENI1ZED: 12-28-89 Time Homocen1zED : 5.0 Minutes
OPERATOR: K. J. Patterson
LasoraTorY Notesook Rererence WHC-N-313-4 12
Notebook No. Page No.

SST-3 Rev. F 9/27/90

Interim




F 289.-5002 PRT-SIZE

il o '
B N T :

SAMPLE NaME 3T HOOOOAET7 w FOoE

FILE NAME b .00

DATE 2047127198 L ARG RANGE COUMTS

TIME 1354 VoA MODE

COMFIG. s 1 (0.7 51) : G

CELL TYPE ¢OMAGNETIC (3)1 :

HAMPLE TYRFE @ RE : DELO0% V) :

11&9 SEL

Ly

PROBABILITY NUMBER DENSITY GRAPH

Name: SST,BR88887,F8289, ETOH, SBX Local Median : 0.91pm
1.2E+06 #/ml1C 99.72) Local Mean{nl): 1.35pm
Hode at 0.78 ym Local S.D.(nl): 1.18pm
(( SCALE RANGE (pm): 8 - 18 » Local Conf(nl):1B0.40
25.82—‘ —

22,54~

Zﬂ.ﬂz—’[
1?.52—1
15.82—:
12.52—’I

l
|
|
|
|
|
|
|
:
|
lﬂ.Bz—; — :
)
:
|
i
i
|

?.5x—"
S.BZJ‘
2.5x-JI

.6z -1 1
i

7 g 9 18

Size (1n microns)
Linear Scale
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F 289.-5002 PRT-SIZE

-
»

SAMPLE NAME @ 85T, ROO0DAT FORAY y ETOH . Stk
FILE NAME ¢ FORBY.00H

o RENGE vOROUNTS

. MODE PR Y N

W TIME N B R

I vOCONCENTR.
GELO0% ) CoS0LTDS

DaTE 2 Q4/137198%
TIME F BC B Rt i
CONFIG. sl (007 51 :

CELL TYFE : MAGHETIC &)
SEMPLLE TYFE 3 REGULAR

PROBABILITY NUMBER DENSITY GRAPH

Name: SST,B0B6087,FB289, ETOH, SBK Local Median '@ 0.91ym
1.2E+86 #/m1( 99.77) Local Mean(wul): 1.35pm
Hode at 0.78 m Local S.D.(nl1): 1.18pm
({ SCALE RANGE (pwm): 8 - 18 >’ Local Conf(nl):1608.88 ¥
ZS.BZ-] -

22.5x-‘I
28.82-1
1?.51-1
15. 8z - .
12.5z-ﬁ

1B.Bz-ﬁ
KSZﬂ
&Bzﬂ
ZSZﬁ

B8z
f

i
|
|
l
}
|
|
|
1
|
1
|
|
|
!
|
|
|
{

| 1 ! I
b 7 i 9 18

Size (in microns)
Linear Scale

20



F.289.-5002 PRT-SIZE

ok W L el S A e 0 0 o IO O I i O O . SO Y, N O e IO 9
P T =T L e T AT 1Ay

SAMPLE NAME 3 S8T, BO000R7 . FOREY  ETOH , SR

FILE NAME 1 FORE9.001

DATE Y 04/1R/7198% 1 ACD. RANGE @ 0.5-1%50 POCOUNTS v

TIME : 13:173 : SEMPLE P OGLMLF. 21,00

CONFTG. L o€0.7 §1) LE&E GEC VTR 2 bbP

CELL TYPFE : MAGNETIC (3)1 a4 COMCEMNTR . 2 &L PEFOS 4 /ml
SAMPLE TYPE ¢ REGULAR ] GEHLDORLV) SH-TDH | LLEE-03 %

PROBABILITY UOLUME DENSITY GRAPH

Name: SST,B086087,F08289, ETOH, SBK Hedian @ 12.52pm
1.3E-85 ce/ml1(168.8%) HeanCiw): 3.27pm Mean(vm): 15.19pm
Hode at .68 ym S.D.Gw)l 2.31pw S.Do(um): 11.89pm
(¢ SCALE RANGE (pm): ADJUSTED > Conflvm): 99.43 #
15.02—]

13.5'A'Jl T
12.Bz—i
L&SZﬂ —
&Bzﬁ
?.5x-: .
.&Bzﬁ ]
tSzﬁ
3.0z

1.5%

e B

]

! ! l I
] 7 4 21 28 3 42 49 5% 63 70

Size (in microns)
Linear Scale

21



F 289.-5002 PRT-SIZt

.

DTl o T N Bl T R B M R it 0 O O
SAMPLE NAME @ 8557, BOOOOHT7 FO2E9, ETOH . SRE
FILE MaAPE o FOREBY. 001

DATE T 04/18/1989 1 ACE. RANGE @ O,5-150 COCOUNTS 275693

TIME : 13:15 POACE. MODE 3 DOSLNLFL o 1.00
CONFIG. : 1 (0.7 81) 1 ACH. P GB.D.UL  hbE

PELL TYFE @ MAGHMETIC (3)! SaMFLE SIZE @ 4 DOCONCENTR . 6. 9E+0% # /a0
SAMFLE TYPE @ REGULAR bOREC. CONF. @ 95.00%(Y) 1 SOLIDS @ LL3E-03F 4

PROBABILITY UOLUME DISTRIBUTION GRAPH

Name: SST,BB086887,F0289,ETOH, SBX Median @ 12.52pm
1.3E-85 cc/ml(108.082) Hean(w): 3.27pm Mean(vm): 15.19pm
S.D.Gw): 2.31pm S.D.(vm): 11.89pm

(¢ SCALE RANGE (pwm): ADJUSTED >> Conf(vm): 99.43 #

1362"! e
98.8;4-1 T
BB.Bz-i
78.02
68. 82—

58.6z-Jl /
4a.az—i
38.082- //
ool
28. 8z o/
18.82-{/
f 7 14 21 28 35 42 49 56 6] 70

Size (in microns)
Linear Scale

22
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Analytical Batch

Las SecMent SerraL #: F0941

Customer ID: 000008

INSTRUMENT WA63090/WA58053 Thermc_)graphic/Differentia] .
Proceoure /Rev| L 1-000-200 Scanning Calorometer Analysis
Tecuworoarst | D. B. Bechtold *Reagent Grade Dry Fine;
Reference Scan
Dare March 13, 1990
TeMPERATURE N/A
Starting Tive| 0837
Enping Time 1503
CHemisT D. B. Bechtold
DescripTion Las 1D DescripTioN Las _ID
1 Therographic Analysis FO941 12
2 Ditf. Scanning Calorimeter FO941 13
3 14
4 15
5 16
6 17
7 18
8 19
9 20
10 Fa
1 22
Stanparo Tyee Primary Book # Secono Book # Thiro Book # Finae VoL.
& Aviauvor Vor. & AvLtauor VoL. & Avcteuotr VoL. ofF Stp.

N/A

SST-102 Rev. | 10/2/90 Interim




v

OFB, SEK FILE: FAZLL. TG
JATEs S8/83/13 TIME:s 28:37

SST, BBRB2388, FA841, AIR WT:  6.8181 mg SCAN RATE: 20.28 deg/min
lﬂ.a T I o
! ety 174S
122.01% g4, 33X g4.27%

FROM: 42.69
TO: 149.15

WT. X CHANGE: S.68

FROM: 238.87
TO: 368. 82

WT. X CHANGE: 26. 49

FROM: 368. 81 fnflootion 3:3° ‘
TO: 488

~ WT. X CHANGE: 2.77
75® T
67.77X
[\
| f
- ] —+ % - + + —+ + + —+
o . 172, 2a 158. 2. %8 2. Ad e ) 3. M 4. 28 458, % 53
TG

Temperature (0)




SST, BB2B22388, FBA941, AIR, SAZ, 4522
YT 2. 35 mg
SCAN RATEs 20.020 deg/min

PEAK FROM: 238.85
TO:. 388.55

ONSETs 283.37

CAL/GRAMs 286.5

ENDO>

PEAK FROM:s 288.55
TOs 368.55

ONSETs 284.72

CAL/GRAM:s 245.@8

T/G FROM:s 238

TO: 280. 54
ONSET: 242.83
CAL/GDEGs .58B3717
MIDPOINT: 241.53

ANCALVEEC
N
&

MAX:s 319.78

Y. - S

2. 08 170, B8 150, 79 250, 00 >0 88 2.

DBB, 55K FILE: FA941. D4 TEMPERATURE (C)
DATE: S8/83/87 TIME: 15:83

.83

DSC
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UNDIGESTED SAMPLE ANALYSIS



Single Shell Tank Project

Tank:
Customer ID:

Laboratory ID:

pH

Laboratory ID:

% Water

Laboratory 1D:

Mercury

Laboratory ID:

Cyanide

241-U-110

Core 8 Composite

Check
Standard

FO100
101.00%

FO100
96.63%

F0939
108.80%

F0939
104.40%

Undigested Sample

Blank

Fol21
6.83

F0309
6.50E-03 g

F0940
<10.00 ng

F0940
<3.00E+02 ug

Analysis Results

Sample

F0289
10.28

F0289
8.73%

F0941
3.96E-01 ug/g

F0941
<1.20E+03 ug/g

Duplicate
Sample

F0290
10.78

F02590
8.04%

F0942
4.60E-01 ug/g

F0942
<1.10E+03 ug/g

S

Spike of
Sample

N/A
N/A

N/A
N/A

F0943
82.90%

F0943
104.70%

Check
Standard

F0292
100.90%

F0292
96.80%

F0944
116.00%

F0944
103.50%
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Analytical Batch

LaB SecMent SeriaL #: F0941

INSTRUMENT AL10653

Proceoure /Rev| LA-212-103/A-0
Tecunorogist | M. Franz

Date January 02, 1990
TEMPERATURE 23.6 C

Starting Time| 1330

Exoing Tive [ 2000

Customer ID: 000008

pH Analysis of Solid Sample

CHeMIST R. E. Brandt
DescripTION Las ID DescripTion Lag 1D
1 initial LMCS Check Std. FO100 12
2 Reagent Blank FO121 13
3 | sample 89-045 FO101 14
4 Duplicate Sample 89-045 FO102 15
5 | Sample 89-047 FO125 16
6 Duplicate Sample 89-047 FO126 17
7 | sample B9-048 FO149 18
8 Duplicate Sample 89-048 FO150 19
9 Sample Composite 8 FO289 20
10 Duplicate Sample Composite 8 FO290 21
11 | Final LMCS Check Std. F0292 22
Stanparo Tyee Primary Book # Seconn Book # Tuiro Book # FinaL Vou.
& ALiouor VoL. & Avrauor Vor. & Aciavor Vor. of Stp.
tMCS Chack Std. 72C11A/5.0 ml 5.0 mL

SST-102 Rev. | 10/2/90 Interim




Analytical Batch

Lag Secment Seriat #: F0941

Customer ID: 000008

INSTRUMENT N/A Percent Water in Sample
Procepure /Rev]| LA-564-101/D-0 Undigested Sample
Tecunorocist | R. D, Hale
Dare January 03, 1990
TemPERATURE 120 C
Starting Tiwe| 1100 01-02-90
Enping TiMe 1100  01-03-90
CHeMIST R. E. Brandt
DescripTiON Las_ID Descriprion Las _ID
1 Initial LMCS Check Std. FO100 12 Final LMCS Check Std. F0292
2 Reagent Blank FO309 13
3 Sample 89-047 FO125 14
4 Dulicats Sample 89-047 FO126 15
5 Sample 89-048 FO149 16
6 Duplicate Sample 89-048 FO150 17
7 Sample Composite 8 F0289 18
8 Duplicate Sample Compasite 8 FO290 19
9 | LMCS Check Std. F0292 20
10 Sample 89-0456 FO101 21
1 Duplicate Sample 89-045 FO102 22
Stanoaro TYPE PriMary Book # Secono Book # Tuiro Book # Finae VoL.
& Acrauot VoL. & Acrauor Vou. & ALtauor VoL, ofF Stp.
LMCS Check Std. 11C11AG/1.0 ¢ 1.0¢g

SST-102 Rev.1 10/2/90 Interim
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Analytical Batch

Las SecMent SeriaL #: F0941

Customer ID: 000008

INSTRUMENT Perkin-Elmer Mercury'AnaUsis by Atomic
Proceoure /Rev | LA-325-102/A~2 Absorption
Tecunorocrst | M. Myers Manual Cold Vapor Technique
Date July 16, 1990 Undigested Sample
T EMPERATURE 20 C
Starting Timve| 1330
Enping_ TiIMe 1500
CHeMIST R. K. Fuller
DescripTION Las 1D DescripTION Las ID
1 Initial LMCS Check Std. F0939 12
2 Reagent Blank F0940 13
3 Sample Composite 8 FO941 14
a Duplicate Sample Composite 8 FO942 15
5 Spike Composite 8 FO%43 16
6 Final LMCS Check Std. FO944 17
7 18
8 19
9 20
10 21
" 22
Stanoarn Type Primary Book # Secono Book # Thiro Book # Fina Voc.
& Avrouor Vou. & Aciauor Vou. & Acrauor Vou. ofF S,
LMCS Check Std. 58C11-CD/25 ul 25 mL
Spike 58C11-CD/25 ul F0941/0.0384 ¢ 25 mb

SST-102 Rev. 1 10/2/90 Interim
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Analytical Batch

Las SecMent SeriaL #: F0941

Customer ID: 000008

INSTRUMENT WA66684 Cyanide Analysis
Procepure /Rev| LA-695-101/A-2 Undigested Sample
Tecunorocist | E. Colvin
Date February 21, 1990
TEMPERATURE N/A
Starting Tiwe| 0800  02-20-90
Enoing Time | 2200  02-21-90
CHeMIST R. E. Brandt
DescriprioN Las 1D DescripTION Las_1D
1 Initial LMCS Check Std. F0939 12
2 Reagent Blank F0940 13
3 Sample Composite 8 FO941 14
4 Duplicate Sample Composite 8 F0942 15
5 Spike Composite 8 F0943 16
6 Final LMCS Check Std. F0944 17
7 18
8 19
9 20
10 21
1 22
Stanparo Type Primary Book # Secono Book # Tuiro Book # Finar Vo.
& Aviauor Vou. & Acrauor Vou. & Avtauor Vou. of Sto.
LMCS Check Std. 74C11B/10 ut 50 mL
Spike 75C11B/10 uL F0941/0.3306 g 50 mL
$ST-102 Rev. 1 10/2/90 Interim
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Single Shell Tank
Calibration Record

ANALYTE: CN-

ProcEDURE : LA-695-101 Revision: A-1
Instruvent:  Baush & Lomb Spectronic 21 ProperTy Numser: WA66684
Tecunorocist:  R.Brandt PavroLt Numser: 69090
Date: July 20, 1989

Cavisration Stanparo ID: 88C15C

ANALYTE CONCENTRATION: 817 ug CN/mL

Type oF CALIBRATION:

Least Square Linear Regression

Dilution

Blank
100 ul
200 ul
500 ul
1000 ul
2000 ul
3000 ul

Instrument Reading

Concentration Units=
0 0.016
0.82 0.091
1.63 0.150
4.08 0.35%4
8.17 0.663
16.34 1.275
24.51 1.720

CoMMENTS Y - intercept - 0.01682

Slope - 0.076317

Correlation Coefficient - 0.999874

e —————————————

SST-103 Rev. A 9/25/90

Interim




38

KOH FUSION ANALYSIS



Single Shell Tank Project Fusion Analysis
Laboratory Results Of Solids
Units Are Sample Wet Weight

Tank: 241-U-110
Customer ID: Core 8 Composite

Check Blank Sample Duplicate Spike of

Standard Sample Sample
Laboratory ID: F0294 F0295
Fusion 2.7 g/L 2.12 g/L
Laboratory ID: FO105 F0308 F0294 F0295 F0296
Total Alpha 111.90% <1,00E-04 uci/L 7.14E-03 uci/g 1.01E-02 wuci/g 97.10%
Total Beta 98.80% <2.58E-04 uci/L 2.03 uci/g 4.00 uci/g *
Laboratory ID: F0129 F0308 F0294 F0295 F0296
GEA Cs-137 98.10% 2.49€-01 uci/L 3.80E-01 wuci/g 4.09E-01 uci/g 99.10%
Laboratory ID: F0293 F0308 F0294 F0295 F0296
Uranium 103.90% <6.72e-04 g/t 9.26E+02 ug/g 1.186+03 ug/g 152.80%
Laboratory ID: F0903 F0946 F0947 F0948 F0949
Plutonium 109.50% <7.29E-03 uci/L 5.35E-03 wuci/g <3.63E-03 uci/g *
Laboratory ID: F0897 F0946 F0947 F0948 F0949
Americium 241 101.30% <1.50E-02 uci/L <6.90E-03 uci/g 1.71E-02 wuci/L *
Laboratory ID: F0897 F0898 FO947 F0948 FO979
Neptunium 237 80.50% <1.08 uci/L <3.98E-01 uci/g <5.09€-01 uci/g 71.20%
Laboratory ID: FO945 FO946 FO947 F0948 F0949
Technetiun 99 110.90% <2.28E-02 uci/L <8.30E-03 uci/g <1.00€E-02 uci/g 107.50%
Laboratory 1D: F0945 F0946 F0947 F0948 F0949
lodine 129 74.20% <1.08E-01 uci/L <3.97E-02 uci/g <5.076-02 uci/g 80.50%
Laboratory 1D: F0945 F0946 FO0947 F0948 FO0949
Strontium 90 99.70% <8.58E-03 uci/L 5.61E-01 wuci/g 1.14 uci/g 103.00%

*Ratio Of Standard To Sample Inefficient To Calculate Spike recovery

39

Check
Standard

F0297
100.30%
96.50%

F0297
99.10%

F0297
98.50%

FO950
105.90%

FO950
105.80%

F0980
63.30%

F0950
111.00%

F0950
97.40%

F0950
88.80%
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ICP Results

Date Analyzed:

Procedure:
Analyst:
Digestion
Procedure:

Aluminum
Ant imony
Barium
Beryllium
Bismuth
Boron
Cadmium
Calcium
Cerium
Cobalt
Copper
Europium
Iron
Lanthanun
Lead
Lithium
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Samar ium
Selenium
Silver
Sodium
Strontium
Sul fur
Tantalum
Thallium
Thorium
Tin
Titanium
Uranium
Vanadium
Zinc
Zirconium

Instrument

Star

ting
LMCS

Standard

100

103.
99.

95

106.
100.
98.
102.
92.
94.
100.
98.
103.
9.

105

98.
102.
100.

105

96.
97.
98.

95
105

102.
98.
100.
106.
96.

101

102.
100.

99.
102.

95

100.
98.

%

.70%
07%
30%
.99%
23%
7%
69%
21%
37%
24%
63%
16X
46%
17%
.09%
13%
45%
16%
.34%
36%
874
374
61%
.26%
71%
55%
99%
15%
79%
.95%
75%
68%
79%
10%
.92%
16%
914

April 30,1990
LA-505-151/A-0
J. A. White
Acid Digestion
LA-505-159/A-0

Acid

Dig

est.
LMCS

Standard

92
87
93

a7.
9.
93.
93.
143.
50.
95.
92.
92.
128.
89.
96.
88.
108.
97.
89.
87.
94.
74.
3.
88.

91

97.
96.
95.
76.
83.
87.

98
91

-13.
86.

95

88.

%

.02%
.00%
.10%
90%
31%
20%
70%
70%
50%
40%
60%
70%
30%
66%
7%
00%
40%
50%
88%
60%
20%
68%
00%
26%
.20%
68%
30%
42%
60%
48%
41%
.20%
.90%
59%
90%
.20%
94%

DATA SUMMARY

Wet
Reagent Weight
BLANK Sample
ppm ug/g
0.33 307798
0.02 LT -2019 LT
0.01 -M2LT
0.00 LT 19 LT
0.03 LT -2451 LT
0.06 164
0.00 LT =77 LY
0.78 2519
-0.08 LT 4512 LT
0.00 LT -242 LT
0.01 LT -280 LT
0.00 LT -81LT
0.58 354
-0.01 LT -368 LT
0.03 LT -1272 LT
-0.01 LT =216 LT
0.17 647
0.03 46
0.01 =73 LT
0.00 LT -166 LT
0.00 LT 2104
-0.09 LT 0
-0.12 L7 4951 LT
-0.02 LT -1245 LY
-0.01 LT -381 LT
0.35 2940
0.00 29
0.14 -200 LT
-0.01 LT -808 LT
-0.11 LT -5676 LT
-0.08 LT -3404 LT
0.02 LT -218 LT
0.09 -188 LT
-0.89 LT -32297 LY
-0.01 LT 213 LT
0.08 65
-0.01 LT -500 LT
LT: Less Than
NC: Not Calibrated
NOT CALC: Not Calculated
# Instrument Standards Outside

Acid Digested LMCS Standard

Reagent Blank

Core 8 Composite

Duplicate of Core 8 Composite
Spike of 89-076

Acid Digested LMCS Standard

Wet
Weight
Sample

Duplicate
ug/g

310987
-702 LT
-30 LT
1T
-1562 LT
439
=41 LT
4046
-1516 LY
69 LT
-76 LT
-25 LT
632
=103 LT
-86 LY
=75 LT
496
74
-2 LT
-88 LT
3034
0
-1643 LT
-135 LT
-162 LT
7153
51T
231 LT
-358 LT
-2830 LT
-1345 L7
=75 LY
-80 LT
-11835 LY
-184 LT
143
179 LT

Control Limits

Spike
Recovery
%

NOT CALC.
-243.70%
103.93%
101.02%
-117.00%
76.57%
98.39%
170.51%
-1338.00%
7.30%
114.10%
101.78%
NOT CALC.
98.06%
112.52%
99.66%
421.22%
211.90%
226.51%
94.24%
101.41%
-733.60%
-1619.00%
128.63%
-87.60%
NOT CALC.
146.91%
150.68%
-36.62%
-210.80%
-112.51%
100.18%
103.53%
-1080.64%
31.20%
136.21%
117.87%

FO575
F0583
FO947
F0948
FO578
FO579

LMCS

ACID
Digestion
%

96.56%
67.00%
92.70%
90.60%
101.54%
92.60%
91.10%
144.90%
0.80%
86.60%
90.60%
94.90%
126.30%
91.90%
103.09%
86.20%
107.20%
97.00%
94.80%
91.18%
90.70%
44.60%
43.80%
95.04%
96.10%
85.92%
96.00%
101.22%
80.42%
91.10%
94.77%
94.72%
94.68%
35.91%
90.90%
93.90%
92.02%

Closing
LMCS
Standard
%

99.27%
99.07%
97.17%
94.22%
107.22%
98.05%
96.89%
99.95%
90.43%
99.92%
98.31%
96.39%
100.84%
93.39%
108.06%
95.95%
99.84%
98.30%
104.63%
94.24%
96.04%
98.374
99.90%
103.89%
102.54%
96.79%
98.64%
105.85%
95.64%
101.34%
102.26%
98.67%
96.79%
107.36%
94.94%
98.31%
96.18%



Single Shell

Tank:
Customer ID:

Laboratory ID:
Fusion

Laboratory ID:
Total Alpha
Total Beta

Laboratory ID:
GEA Cs-137

Laboratory ID:
Uranium

Laboratory ID:
Plutonium

Laboratory ID:
Americium 241

Laboratory ID:
Neptunium 237

Laboratory 1D:
Technetium 99

taboratory ID:
lodine 129

Laboratory ID:
Strontium

Tank Project

241-U-110

Core 8 Composite

Check
Standard

N/A
N/A

F0105
111.90%
98.80%

F0129
98.10%

F0293
103.90%

£0903
109.50%

F0897
101.30%

F0897
80.50%

FO945
110.90%

F0945
74.20%

FO945
99.70%

Blank

F0168
N/A

F0308
<1.00E-04
<2.58€E-04

F0308
2.49E-01

F0308
<6.72E-04

F0946
<7.29€-03

F0946
<1.50E-02

F0898
<1.08

F0946
<2.28E-02

FO946
<1.08E-01

F0946
<8.58E-03

uci/L
uci/L

uci/L

g/L

uci/L

uci/L

uci/L

uci/L

uci/L

uci/L

‘ Fusion Analysis
Results Of The Laboratory Digestions

Sample

F0294
2.7

F0294
1.94E-02
5.49

FO294
1.03

F0294
2.51€-03

FO947
1.456-02

F0947
<1.87E-02

F0947
<1.08

FO947
<2.25€E-02

FO947
<1.08E-01

FO947
1.52

g/t

uci/L
uci/L

uci/t

g/t

uci/L

uci/L

uci/L

uci/L

uci/L

uci/L

*Ratio Of Standard To Sample Inefficient To Calculate Spike Recovery.
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Duplicate
Sample

F0295
2.12

F0295
2.15E-02
8.47

F0295
8.67E-01

F0295
2.51E-03

F0948
<7.70E-03

F0948
3.63E-02

F0948
<1.08

F0948
<2.12E-02

F0948
<1.08E-01

F0948
2.41

g/L

uci/L
uci/L

uci/L

a/L

uci/L

uci/L

uci/L

uci/L

uci/L

uci/L

Spike of
Sample

N/A
N/A

F0296
97.10%

*

F0296
99.10%

F0296
152.80%

F0949

FO949

FO979
71.20%

F0949
107.50%

F0949
80.50%

FO949
103.00%

Check
Standard

N/A
N/A

F0297
100.30%
96.50%

F0297
99.10%

F0297
98.50%

F0950
105.90%

F0950
105.80%

F0980
63.30%

FO950
111.00%

F0950
97.40%

F0950
88.80%
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Analytical Batch

Las SecMent SeriaL #: F0941

Customer ID: 000008

INSTRUMENT N/A Fusion Dissolution
Procepure /Rev) LA-549-141/A-1
Tecunorocist_| R. D. Hale
Date January 03, 1990
TEMPERATURE 23 C
Starting T1Me| 1000
Enping TimMe 1200
CHEMIST S. A. Catlow
DescrIpPTION Lag ID DescripTion Las_ID
1 Reagent Blank FO168 12
2 Sample 89-045 FO106 13
3 Duplicate Sample 83-045 FO107 14
4 Sample 89-047 FO130 19
b Duplicate Sample 89-047 FO131 16
6 Sample 89-048 FO154 17
7 Duplicate Sample 89-048 FO1565 18
8 Sample Composite 8 F0294 19
9 Duplicate Sample Composite 8 FO295 20
10 21
1 22
Stanparo TYPE Primary Book # Secono Book # Tuiro Boox # Finar Vou.
& Avtauor VoL. & Artauor VoL. & Atrauor Vou. ofF Stp.
N/A

SST-102 Rev. | 10/2/90 Interim
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Analytical Batch

Las SecMent SeriaL #: F0941

Customer ID: 000008

INSTRUMENT HW45676 Total Alpha and Total Beta
Procepure /Rev| LA-508-101/C-1 Fusion Dissolution
Technoroatst | J. A. Hopkins
Detector 18
Date January 05, 1990
TEMPERATURE 70 _F
Starting Tive] 0930
Exping TimMe 1400
CHEMIST S. A. Catlow
DescripTion Las ID DescripTiON Las ID
1 Initial LMCS Check Std. FO105 12 Final LMCS Check Std. FO297
2 Reagent Blank F0308 13
3 | Sample 89-078 F0106 14
4 Duplicate Sample 89-078 F0107 15
5 Sample 89-047 F0130 16
6 Duplicate Sample 89-047 FO131 17
7 Sample 89-048 FO154 18
8 Duplicate Sample 83-048 FO155 19
] Sample Composite 8 F0294 20
10 Duplicate Sample Composite 8 F0295 Vil
11 | Spike Composite 8 F0296 22
Stanoaro TyeE PrivarY Book # Seconp Book # Thiro Book # FinaL Vor.
& Avrauor VoL. & Acrauor VoL. & Acvtauor Vor. of Svo.
LMCS Check Std. 83B44/10 mL N/A
Spike 83B44/10 mL FO294/100 uL N/A

SST-102 Rev. ! 10/2/90 Interim



Single Shell Tank

Calibration Record

ANALYTE Aw?®!

PROCEDURE : 1LQ-508-002 Revision: A-0
Instruvent:  Detector #18 Property Numer: WA93415
TecunorogisT: R.A. Jones PavroL Numser: 65801
Date: June 28, 1989

Caisration Stanoaro ID: 36B40A3; 36B40B3; 36B40C3; 36B40A6; 36B40B6; 36B40CS5;
36B40A8; 36B40B7; 36B40C7

ANALYTE CONCENTRATION: N/A
Type oF CALIBRATION: Efficiency
SST-103 Rev. (Draft}y 9/15/90 Short  intenm

CALIBRATION SHEET FOR ALPHA/BETA SYSTEMS: USING PROCEDURE LQ-508-002

DETECTOR No. 18

TIME ZERO DATE (HD): 15897
RADIONUCLIDE:  Am-241

HALF LIFE: 154497 DATE COUNTED (HD): 16347
COUNT TIME: 5
CPM BKG: 0.2

CALIBRATED BY: RA JONES HD 0 = 09/25/44
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STANDARD SIZE DATE TIME COUNTS @ COUNTS @ COUNTS @ COUNTS @

ID 0 DEG. 90 DEG. 180 DEG. 270 DEG.
36B40A3 2 06/28/80 1542 67207 66768 67025 66645
36B40B3 2 06/28/80 1547 115573 116337 116289 116143
36B40C3 2 06/28/80 1552 162269 162819 162370 161593
36B40A6 5 06/28/80 1558 61627 62404 61970 61272
36B40B6 5 06/28/80 1603 118582 119217 118566 119430
36B40C5 5 06/28/80 1608 164322 165699 166216 166176
STANDARD  SIZE STD AVE DECAY DECAY CORR EFFICIENCY

ID VALUE CPM CORR CPM
36B40A8 1" 60570 0 1.00 0 0.0000
36B40B7 1" 109900 0 1.00 0 0.0000
36B40C7 1" 159700 0 1.00 0 0.0000
AVERAGE, 1" = 0.0000 +/- @95% 0.0000 -97.62 % ON 06/28/89
STANDARD STD AVE DECAY DECAY CORR EFFICIENCY

ID VALUE CPM CORR CPM
36B40A3 2" 61800 13382 1.00 13409 0.2170
36B40B3 2" 110700 23217 1.00 23264 0.2102
36B40C3 2" 161400 32452 1.00 32518 0.2015
AVERAGE, 2" = 0.2095 +/- @95%  0.0152 7.27 % ON 06/28/89
STANDARD STD AVE DECAY DECAY CORR EFFICIENCY

1D VALUE CPM CORR CPM
36B40A6 5" 59470 12363 1.00 12388 0.2083
36B40B6 5" 109800 23790 1.00 23838 0.2171
36B40C5 5" 160100 33120 1.00 33187 0.2073
AVERAGE, 5" = 0.2109 +/- @95% 0.0106 5.01 % ON 06/28/89
NEW EFFS FOR DET 18 Am-241 1" = 0.0000 2" = O.EBQQ—
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Single Shell Tank

Calibration Record

ANALYTE Co™®

ProceDURE : LQ-508-002 Revision: A-0
InstRument:  Detector #18 ProperTy Numger: WA93415
Technorocist:  R.A. Jones PavgoLL Numger: 65801
Date: June 28, 1989

Cacisration Stawnoarp ID:

100B40A2; 100B40B1; 100B40C1; 32B40A4; 32B40B3;
32B40C4; 32B40AS5; 32B40B6; 32B40CS

ANALYTE CONCENTRATION:

N/A

Type ofF CALIBRATION:

Efficiency

SST-103 Rev. (Draft] 9/15/90 Short

Intenim

CALIBRATION SHEET FOR ALPHA/BETA SYSTEMS: USING PROCEDURE LQ-508-002

DETECTOR No. 18
2",5" STD TIME ZERO DATE (HD): 15883
RADIONUCLIDE: Co-60 1" STD  TIME ZERO DATE (HD): 16573
HALF LIFE: 1925 DATE COUNTED (HD): 16347
COUNT TIME: 5 DATE COUNTED 1" (HD)
CPM BKG: 5
CPM 1" BKG:
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STANBARD SIZE

ID
32B40A4 2
32B4083 2
32B40C4 2
32B40A5 5
32B40B6 5
32B40C5 5
STANDARD

ID
100B40A2 1"
1ooB40B1 1"
100B40C1 1"
AVERAGE, 1" =
STANDARD

ID
32B40A4 2"
32B408B3 2"
32B40C4 2"
AVERAGE, 2" =
STANDARD

ID
32B40A5 5"
32B40B6 5"
32B40C5 5"
AVERAGE, 5" =

SIZE

DATE

06,/28/89
06,/28/89
06/28/89

06/28/89
06/28/89
06/28/89

STD
VALUE
67290
137800
199700
0.0000
STD
VALUE
70480
135100
202400
0.3151
STD
VALUE
70160
135700
201900

0.2762

TIME

1510
1515
1521

1526

1531
1536

AVE
CPM

0

0

0

+/- 095%
AVE
CPM
19090
36011
53095

+/- @95%
AVE
CPM
16045
32379
47206

+/- @95%

95552
179993
266251

80056
159760
234482

DECAY
CORR
0.00
0.00
0.00
0.0000
DECAY
CORR
1.18
1.18
1.18
0.0099
DECAY
CORR
1.18
1.18
1.18

0.0115

COUNTS @ COUNTS @ COUNTS @ COUNTS @
0 DEG.

270 DEG.

94943
179845
262848

79720

163674
236432

EFFICIENCY

0.0000
0.0000
0.0000

06/28/89

EFFICIENCY

0.3201
0.3150
0.3100

06/28/89

EFFICIENCY

0.2703
0.2820
0.2763

06/28/89

NEW EFFS FOR DET

18

Co-60

90 DEG. 180 DEG.
95030 96367
179923 180564
266109 266791
79664 81559
162820 161429
235955 237348
DECAY CORR
CPM
0
0
0
ERR % ON
DECAY CORR
CPM
22561
42560
62750
3.13 % ON
DECAY CORR
CPM
18963
38267
55790
4.16 % ON
0.0000 2"
5" = 0.2762
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Analytical Batch

Las SecMent SeriaL #: F0941 Customer ID: 000008
INSTRUMENT N/A GEA Analysis
Proceoure /Rev| LA-548-121/C-2 Fusion Dissolution
Tecunorosrst | D. M. Souuthwick
Detectors 1, 2, 3, & 4
Date January 09, 1990
Teweerature | 72 F Samples are prepared in batch
but counted randomly.
Starting Time| 1230
Enoing_TimMe 1400
CHemist S. A. Catlow
DescripTioN Las_ID DescripTioN Las_ID
1 initial LMCS Check Std. FO129 12
2 Reagent Blank FO308 13
3 Sample 89-047 FO130 14
4 Duplicate Sample 89-047 FO131 15
5 Sample 89-048 FO154 16
6 Duplicate Sample 89-048 FO155 17
7 Sample Composite 8 F0294 18
8 Duplicate Sample Composite 8 F0295 19
9 Spike Composite 8 FO0296 20
10 Final LMCS Check Std. F0297 21
11 22
Stanparo Type Primary Book # Secono Book # Tuiro Book # Finaw Vou.
& Atrauor Vou. & Aviauor VoL. & Aciavor Vo, ofF STD.
LMCS Check Std. 89B44/0.5 mL 22 mL
Spike 89B44/0.1 mL F0294/1.0 mL 22 mL
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SPECTRUM ANALYSIS
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CANBERRA SPECTRAN-F V2.06 SOFTWARE

ANAL

MCA UNIT NUMBER: 1
DETECTOR NUMBER: 4

SPECTRUM SIZE:

/
4096 CHANNELS

YSIS PARAMETERS

/ ADC UNIT NUMBER: 1.0
GEOMETRY NUMBER: 41

ORDER OF SMOOTHING FUNCTION: 5

NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%

IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV

ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED

MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD4885

ANALYZED BY:

VR

SAMPLE DESCRIPTION: F129 SEGMENT F
GEOMETRY DESCRIPTION:
1.0000E-03 LI / CONVERSION FACTOR: 5.0000E-01
STANDARD SIZE: 1.0000E+00 EA
ANALYSIS LIBRARY FILE: ANLOOO

SAMPLE SIZE:

COLLECT STARTED ON 10-JAN-90 AT 07:02:02

COLLECT LIVE TIME:

REAL TIME:
DEAD TIME: 1.
DECAYED TO 0. DAYS,

3000. SECONDS
3032. SECONDS

06 %
0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 26-DEC-89
EFFICIENCY CALIBRATION PERFORMED 1-SEP-89
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222-S COUNTING ROOM WESTINGHOUSE HANFORD

PK  CENTROID
CHANNEL

1 53
2 951

4C 1139.

5 1209.
6 1323.

50

7?7 1591.
87 1604.
97 2335.
10?7 2346.
11 2664.
12 2730.
13 2801.
14 2921.

.64

.26
3C 112e6.

89

PEAK

ENERGY  FWHM

KEV

27.
27.
475,
563.

569.

604.
661,
661.
795.
801.
1167.
1173.
1332.
1365.
1400.
1460.
1460.

KEV

1

1.
1.

—
.

RN NN
. e e . .

.09

69
52

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

ANALYSTIS

BACKGND
COUNTS

2713.

4680.
3130.

3058.

3039.
1970.

1709.
1656.
1036.
9le6.
257.
111.
109.
90.

C - MULTIPLET ANALYSIS CONVERGED NORMALLY
? - MULTIPLET ANALYSIS CONVERGED BUT GFIT > 4
B - ENVIRONMENTAL BACKGROUND PEAK

3000. SECONDS

NET AREA
COUNTS

1439.

123.

813.
3613.

6581.

41942.
65129.

379.

30466.
2943.
578.
27276.
24755.
796.
399.
813.

854.

BACKGROUND SUBTRACTION PERFORMED USING FILE BK0O14
BACKGROUND DESCRIPTION: BKG

BACKGROUND COLLECT STARTED ON 8-SEP-89 AT 12:00:00
BACKGROUND LIVE TIME:

27-AUG-90 10:12:00

ERROR
%

11.3
34.3

25.0

5.7

4.

(82

1.

oo

0
12.7

~No
SNW O — DO =

—
N o= M

7.1

NUCLIDES

CS-134
CS-134,
EU-152
CS-134,
BI-207
CS-134
CS-137

CS-134
CS-134
CS-134
C0-60
C0-60
CS-134
B1-214
K-40



222-S COUNTING ROOM WESTINGHOUSE HANFORD 27-AUG-90 10:12:00
SAMPLE: F129 SEGMENT F

DATA COLLECTED ON 10-JAN-90 AT 07:02:02

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

RADIONUCLIDE ANALYSIS REPORT

NUCLIDE ACTIVITY CONCENTRATION IN wuCi/LI ENERGY COMPARISON
DECAY (KEV)
MEASURED ERROR CORRECTED ERROR EXPECT  DIFF
AC-228 LLD<3.89E-01 LLD<3.89E-01 911.07
AG-108M LLD<8.41E-02 LLD<8.41E-02 433.94
AG-110M LLD<4.06E-01 LLD<4.06E-01 657.76
AM-241 LLD<3.93E-01 LLD<3.93E-01 59.54
AM-243 LLD<9.32E-02 LLD<9.32E-02 74.67
AR-41  LLD<6.76E-02 LLD<6.76E-02 1293.64
AU-198 LLD<8.50E-02 LLD<8.50E-02 411.80
BA-133 LLD<1.05E-01 LLD<1.05E-01 356.02
BA-139 LLD<2.09E-01 LLD<2.09E-01 165.85
BA-140 LLD<3.11E-01 LLD<3.11E-01 537.27
BA-141 LLD<2.03E-01 LLD<2.03E-01 190.23
BE-7 LLD<8.10E-01 LLD<8.10E-01 477.59
BI-207 LLD<8.03E-02 LLD<8.03E-02 569.70
BI-212 LLD<1.09E+00 LLD<1.09E+00 727.27
BI-214 LLD<6.01E-01 LLD<6.01E-01 609.32
CD-109 LLD<1.30E+00 LLD<1.30E+00 88.03
CE-139 LLD<4.73E-02 LLD<4.73E-02 165.85
CE-141 LLD<7.07E-02 LLD<7.07E-02 145.44
CEPR144 LLD<6.03E-01 LLD<6.03E-01 133.51
C0-56  LLD<8.80E-02 LLD<8.80E-02 846.76
C0-57  LLD<3.83E-02 LLD<3.83E-02 122.06
C0-58 LLD<8.0lE-02 LLD<8.01E-02 810.75
C0-60 2.28E+0]1 +-3.30E-01 2.28E+01 +-3.30E-01 1332.50 0.07
1173.24 -0.04
CR-51  LLD<5.78E-01 LLD<5.78E-01 320.09
CS-134 2.08E+01 +-3.56E-01 2.08E+01 +-3.56E-01 795.84 0.02
604.70 0.12
CS-136 LLD<7.79E-02 LLD<7.79E-02 818.51
CS-137 3.74E+01 +-4.12E-01 3.74E+01 +-4.12E-01 661.65 0.08
€S-138 LLD<8.08E-02 LLD<8.08E-02 1435.86
EU-152 LLD<2.08E-01 LLD<2.08E-01 1408.01
EU-154 LLD<1.58E-01 LLD<1.58E-01 1274.45
EU-155 LLD<1.65E-01 LLD<1.65E-01 105.31
FE-59  LLD<1.99E-01 LLD<1.99E-01 1099.25
HF-181 LLD<9.82E-02 LLD<9.82E-02 482.20
HG-203 LLD<6.67E-02 LLD<6.67E-02 279.20
[-131  LLD<8.12E-02 LLD<8.12E-02 364.48
1-132  LLD<9.54E-02 LLD<9.54E-02 667.69
[-133  LLD<8.96E-02 LLD<8.96E-02 529.69
I-134  LLD<1.18E-01 LLD<1.18E-01 847.03
I-135  LLD<2.16E-01 LLD<2.16E-01 1260.41
K-40 LLD<9.13E-01 LLD<9.13E-01 1460.75
KR-85  LLD<1.67E+01 LLD<1.67E+01 513.99
KR-85M LLD<4.95E-02 LLD<4.95E-02 : 151.17
KR-87  LLD<1.81E-01 LLD<1.81E-01 402.58
KR-89  LLD<2.57E+00 LLD<2.57E+00 220.90
LA-140 LLD<3.10E-02 LLD<3.10E-02 1596.20
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LA-142
- MN-54
MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-238
NP-239
 PA-233
PA-234M
PB-210
PB-212
PB-214
- P0-210
PO-214
P0-216
PU-239
PU-241
RA-224
 RA-226
RB-88
RB-89
RN-220
RU-103
RURH106
SB-124
SB-125
SC-46
SE-75
SN-113
SR-85
SR-91
SR-92
TA-182
TC-99M
TE-123M
TE-125M
TE-132
TH-228
TL-208
U-235
U-237
W-187
XE-131M
XE-133
XE-133M
XE-135
XE-138
Y-88
Y-91
Y-91M
IN-65
ZR-95
ZR-97

TOTAL

52

LLD<«1
LLD<«8.
LLD<9.
LLD<5.
LLD<?
LLD<6.
LLD<8.
LLD<5.
LLD<3
LLD<3
LLD<1
LLD<1
LLD<1
LLD<]
LLD<1
LLD<7.
LLD<3
LLD<6.
LLD<5h.
LLD<1
LLD<1
LLD<1
LLD<4.
LLD<4.
LLD<G.
LLD<8.
LLD<]
LLD<?
LLD<5.
LLD<«I.
LLD<9.
LLD<1
LLO<7
LLD<1
LLD<4.
LLD<2.
LLD<3
LLD<4.
LLD<1.
LLD<S
LLD<4.
LLD<9.
LLD«7.
LLD<2.
LLD<?2.
LLD<],
LLD<].
LLD<4.
LLD<S.
LLD<4.
LLD<3.
LLD<2.
L1LD<1.
LLD<2.
LLD<].
LLD<Y.

.84E-01

70E-02
93E-02
24E-02

.27E-02

95E-02
08E-02
79E-01

.64E-01
.80E-01
.61£-01
.85E+01
.97E+00
.30E-01
.76£-01

29E+03

.77E+03

39E+03
16E+02

.85E+04
.31E+00
316400

01E-01
47£-01
99E+01
31E-02

.46E£+00
.01E-01

67€£-01
10E-01
00E-02

.10E-01
.34E-02
.43E-01

88E-02
99E-01

.95E-02

32E-02
25E+01

LT7E-02

03E+00
94E-02
27E-02
34E-01
38E-01
97€£+00
46E-01
71E-01
38E-02
52E-01
78E-02
46E+01
08E-01
35E-01
36E£-01
81E£-02

e e e _- .. -m-———-—aa

.10E+01 +-6.36E-01

.84E-01
.70E-02
.93E-02
.24E-02
.27E-02
.95E-02
.08E-02
.79E-01
.64E-01
.80E-01
.61E-01
.85E+01
.97E+00
.30E-01
.76E-01
.29E+03
.77E+03
.39E+03
.16E+02
.85E+04
.31E+00
.31E+00
.01E-01
.47E-01
.99E+01
L31E-02
.46E+400
.01E-01
.67E-01
.10E-01
.00E-02
.10€£-01
7.34E-02
.43E-01
.88E-02
.99E-01
.95E-02
.32E-02
.25E+01
77E-02
.03E+00
.94E-02
27E-02
.34E-01
.38E-01
L97E+00
.46E-01
.71E-01
.38E-02
.52E-01
.78E-02
.46E+01
.08E-01
.35E-01
.36E-01
.81E-02

641.83
834.83
846.76
1274.55
1368.60
702.63
765.78
657.92
984.45
277.60
311.98
1001.03
465.03
239.00
351.92
804.00
799.70
804.90
129.30
148.57
240.99
186.10
1836.00
1031.88
549.73
497.08
621.80
602.72
176.33
1120.45
264.66
391.67
513.99
555.60
1383.94
1121.30
140.51
159.00
109.27
228.16

583.14
185.71
208.00
685.74
163.98

233.21
249.79
258.41
1836.06
1204.90
555.60
1115.55
756.73
743.33

10E+01 +-6.36E-01

8.

STANDARD DEVIATION =

0.06



EBAR = ***** MEV/DISINTEGRATION

MAXIMUM PERMISSABLE ACTIVITY = 1.45E-09 UC/LI

TOTAL MEASURED ACTIVITY = 8.10E+01 (+-6.36E-01) UC/LI
% TECH. SPEC. = *wkkk (f-wxxx)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

CENTROID  ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

53.64 27.00 1316. 12.8 1.37E+03
8951.26  475.55 813. 25.0 5.46E+00
1126.89  563.35 3613. 5.7 2.83E+01
1139.08  569.44 6581. 4.5 5.21E+01
1604.14 801.95 2943, 9.1 3.19E+01
2335.95 1167.96 578. 28.6  8.80E+00
2730.39 1365.30 796. 8.2 1.39E+01
2801.12 1400.69 399. 13.1  7.10E+00

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID  ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

2921.56 1460.96 813. 7.9 1.50E+01
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*

************************************

CANBERRA SPECTRAN-F V2.056 SOFTWARE

222-S COUNTING ROOM WESTINGHOUSE HANFORD

ANALYSIS

MCA UNIT NUMBER: 2
DETECTOR NUMBER: 3

SPECTRUM SIZE:

/
4096 CHANNELS

27-AUG-90 09:55:27

PARAMETERS

ADC UNIT NUMBER: 3.0

ORDER OF SMOOTHING FUNCTION: 5

NUMBER OF BACKGROUND CHANNELS:

PEAK CONFIDENCE FACTOR: 95.0%

IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV

ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED

LLD CALCULATION PERFORMED

MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

GEOMETRY NUMBER: 42

4 ON EACH SIDE OF PEAK

ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD3888

ANALYZED BY:

DM

SAMPLE DESCRIPTION: F-308 SEGMENT-U
GEOMETRY DESCRIPTION:

SAMPLE SIZE:
STANDARD SIZE:

1.0000£-03 LI
1.0000E+00 EA

ANALYSIS LIBRARY FILE: ANLOOO

COLLECT STARTED ON 10-JAN-90 AT 09:24:49

COLLECT LIVE TIME:

DECAYED TO

REAL TIME:
DEAD TIME:

0. DAYS,

3000. SECONDS
3003. SECONDS
0.10 %

/ CONVERSION FACTOR: 1.0000E+00

0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 17-0CT-89

EFFICIENCY CALIBRATION PERFORMED 31-JUL-83

54



222-S COUNTING ROOM WEST [NGHOUSE HANFORD

27-AUG-90 09:55:27

PEAK ANALYSIS

PK CENTROID ENERGY FWHM  BACKGND

CHANNEL KEV ICEV COUNTS
1 2921.30 1460.75 1.81 32.
1B 1450.58

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 95.0%

B - ENVIRONMENTAL BACKGROUND PEAK

MET AREA ERROR NUCLIDES
COUNTS %

603. 8.6 K-40
611. 5.5

BACKGROUND SUBTRACTION PERFORMED USING FILE BKO0O13

BACKGROUND DESCRIPTION: BKG

BACKGROUND COLLECT STARTED ON 15-JAN-90 AT 11:00:00

BACKGROUND LIVE TIME: 7000. SECONDS
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222-S COUNTING ROOM WESTINGHOUSE HANFORD 27-AUG-90 09:55:27
SAMPLE: F-308 SEGMENT-U

DATA COLLECTED ON 10-JAN-90 AT 09:24:49

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

RADIONUCLIDE ANALYSIS REPORT

NUCL IDE ACTIVITY CONCENTRATION IN uCi/LI ENERGY COMPARISON
DECAY (KEV)
MEASURED  ERROR CORRECTED  ERROR EXPECT  DIFF
AC-228 LLD<1.18E+00 LLD<1.18E+00 911.07
AG-108M LLD<1.95E-01 LLD<1.95E-01 433.94
AG-110M LLD<2.98E-01 LLD<2.98E-01 657.76
AM-241 LLD<2.89E-01 LLD<2.89E-01 59.54
AM-243  LLD<2.27E-01 LLD<2.27E-01 74.67
AR-41  LLD<3.19E-01 LLD<3.19E-01 1293.64
AU-198 LLD<1.82E-01 LLD<1.82E-01 411.80
BA-133 LLD<3.07E-01 LLD<3.07E-01 356.02
BA-139 LLD<7.16E-01 LLD<7.16E-01 165.85
BA-140 LLD<8.17E-01 LLD<8.17E-01 537.27
BA-141 LLD<7.54E-01 LLD<7.54E-01 190.23
BE-7  LLD<1.74E+00 LLD<1.74E+00 477.59
BI-207 LLD<1.90E-01 LLD<1.90E-01 569.70
BI-212 LLD<3.10E+00 LLD<3.10E+00 727.27
BI-214 LLD<6.11E-01 LLD<6.11E-01 609.32
(D-109 LLD<3.62E+00 LLD<3.62E+00 88.03
CE-139 LLD<1.62E-01 LLD<1.62E-01 165.85
CE-141 LLD<2.83E-01 LLD<2.83E-01 145.44
CEPR144 LLD<2.49E+00 LLD<2.49E+00 133.51
C0-56  LLD<2.15E-01 LLD<2.15E-01 846.76
0-57  LLD<1.57E-01 LLD<1.57E-01 122.06
€0-58  LLD<2.19E-01 LLD<2.19E-01 810.75
C0-60  LLD<2.64E-01 LLD<2.64E-01 1332.50
CR-51  LLD<1.62E+00 LLD<1.62E+00 320.09
S-134 LLD<2.57E-01 LLD<2.57E-01 795.84
€S-136 LLD<2.05E-01 LLD<2.05E-01 818.51
€5-137 LLD<3.20E-01 LLD<3.20E-01 661.65
€S-138 LLD<4.38E-01 LLD<4.38E-01 1435.86
EU-152 LLD<1.35E+00 LLD<1.35E+00 1408.01
EU-154 LLD<7.68E-01 LLD<7.68E-01 1274.45
EU-155 LLD<6.08E-01 LLD<6.08E-01 105.31
FE-59  LLD<5.21E-01 LLD<5.21E-01 1099.25
HF-181 LLD<2.30E-01 LLD<2.30E-01 482.20
HG-203 LLD<1.85E-01 LLD<1.85E-01 279.20
1-13]  LLD<2.15E-01 LLD<2.15E-01 364.48
1-132  LLD<2.06E-01 LLD<2.06E-01 667.69
1-133  LLD<2.14E-01 LLD<2.14E-01 529.69
1-134  LLD<3.02E-01 LLD<3.02E-01 847.03
1-135  LLD<9.96E-01 LLD<9.96E-01 1260.41
K-40  LLD<7.39E+00 LLD<7.39E+00 1460.75
KR-85  LLD<5.58E+01 LLD<5.58E+01 513.99
KR-85M LLD<2.13E-01 LLD<2.13E-01 151.17
KR-87  LLD<4.19E-01 LLD<4.19E-01 402.58
KR-89  LLD<7.87E+00 LLD<7.87E+00 220.90
LA-140 LLD<2.91E-01 LLD<2.91E-01 1596.20
LA-142 LLD<4.85E-01 LLD<4.85E-01 641.83
MN-54  LLD<2.31E-01 LLD<2.31E-01 834.83
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MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-238
NP-239
PA-233
PA-234M
PB-210
PB-212
PB-214
P0-210
PO-214
PO-216
PU-239
PU-241
RA-224
RA-226
RB-88
RB-89
RN-220
RU-103
RURH106
SB-124
SB-125
SC-46
SE-T75
SN-113
SR-85
SR-91
SR-92
TA-182
TC-99M
TE-123M
TE-125M
TE-132
TH-228
TL-208
U-235
U-237
W-187
XE-131M
XE-133
XE-133M
XE-135
XE-138
Y-88
Y-91
Y-91M
IN-65
ZR-95
IR-97

TOTAL

LLD<2.
LLD<3.
LLD<2.
LLD<2.
LLD<2
LLD<3.
LLD«9.
LLD<1.
LLD<4
LLD<4.
LLD<4
LLD<3
LLD<6
LLD<«1.
LLD<?
LLD<1.
LLD<2.
LLD<7.
LLD«4.
LLD<4.
LLD<2.
LLD«I.
LLD«1
LLD<2.
LLD<3
LLD<1
LLD<1
LLD<3
LLD<2.
LLD<?
LLD<2.
LLD<3.
LLD<4.
LLD<8.
LLD<].
LLD<1.
LLD<4.
LLD«]
LLD<9
LLD<3
LLD<2.
LLD<«7.
LLD<7
LLD<6.
LLD<3.
LLD<]
LLD<1.
LLD«1.
LLD<2.
LLD«9.
LLD<2.
LLD<6.
LLD<3.
LLD<2.

43E-01 LLD<2
03E-01 LLD<3
20E-01 LLD<2.
23E-01 LLD<2.
.03E-01 LLD<2.
61E-01 LLD<3.
29E-01 LLD<9.
13E+00 LLD«].
.34E-01 LLD<4
11€£+01 LLD<4
.80E+00 LLD<4.
.88E-01 LLD<3
.20E-01 LLD<6
58E+04 LLD<«1.
.01E+03 LLD<2
05E+04 LLD«1
07E+03 LLD<2.
12E+04 LLD<7.
28E+00 LLD<4.
43E+400 LLD<4.
61E+400 LLD<2.
19E+00 LLD<]I.
.84E+02 LLD<1
00E-01 LLD<2.
.92E+00 LLD<3
.84E-01 LLD<1
.98E+00 LLD<]
.85E-01 LLD<3
71E-01 LLD<2.
.69E-01 LLD<?
45E-01 LLD<2
54E£-01 LLD<3.
47E-01 LLD<4.
15E-01 LLD<8.
58E-01 LLD<1.
57E-01 LLD<].
71E+01 LLD<4.
.81E-01 LLD<1
.B83E+00 LLD<9.
.02E-01 LLD<3
71E-01 LLD<2.
54E-01 LLD<7
.58E-01 LLD<7.
93E+00 LLD<6,
12E-01 LLD<3.
.60E+00 LLD<1
71E-01 LLD«]
38E+00 LLD<«]
48E-01 LLD<2.
78E+401 LLD<9
67E-01 LLD<2.
72E-01 LLD<6.
79E-01 LLD<3
26E-01 LLD<2.

.00E-01 +-0.00E-01 0.

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 95.0%
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.43E-01 846.
.03E-01 1274.
20E-01 1368.
23E-01 702.
03E-01 765.
61E-01 657.
29E-01 984.
13E+00 277.
.34E-01 311.
.11E+401 1001.
80L+00 465.
.88E-01 239.
.20E-01 351.
58E+04 804.
.01E+03 799.
.05E+04 804,
07E403 129.
12E+04 148.
28E+400 240.
43E+00 186.
61E+00 1836.
19E400 1031.
.84E+02 549,
00E-01 497.
.92E+00 621.
.84E-01 602.
.98E+00 176.
.85E-01 1120.
71E-01 264,
.69E-01 391.
.45E-01 513.
54E£-01 555.
47E-01 1383.
15E-01 1121.
58E-01 140.
57TE-01 159.
71E401 109.
.81E-01 228.
83E+00 84.
.02E-01 583.
71E-01 185.
.54E-01 208.
58E-01 685.
93E+00 163.
12E-01 81.
.60E+00 233.
.71E-01 249,
.38E+00 258.
48E-01 1836.
.78E+01 1204.
67E-01 555.
72E-01 1115.
.79E-01 756,
26E-01 743.

00E-01 +-0.00E-01




ALL DETECTED PEAKS WERE USED IN THE ANALYSIS

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

2921.30 1460.75 603. 8.6 1.64E+02
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CANBERRA SPECTRAN-F V2.06 SOFTWARE
222-S COUNTING ROOM WESTINGHOUSE HANFORD

ANALYSIS PARAME

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER:
DETECTOR NUMBER: 3 / GEOMETRY NUMBER:
SPECTRUM SIZE: 4096 CHANNELS

ORDER OF SMOOTHING FUNCTION: 5

NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE
PEAK CONFIDENCE FACTOR: 85.0%

IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED

MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD3887
ANALYZED BY: DM

SAMPLE DESCRIPTION: F-294 SEGMENT-G
GEOMETRY DESCRIPTION:

SAMPLE SIZE:  1.0000E-03 LI / CONVERSION FACTOR: 1.0000E+00

STANDARD SIZE: 1.0000E+00 EA
ANALYSIS LIBRARY FILE: ANLOOO

COLLECT STARTED ON 10-JAN-90 AT 08:20:54
COLLECT LIVE TIME: 3000. SECONDS

REAL TIME: 3004. SECONDS
DEAD TIME: 0.13 %

DECAYED T0O 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 17-0CT-89
EFFICIENCY CALIBRATION PERFORMED 31-JUL-89
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08-0CT-90

TERS

3.0
42

OF PEAK

14:22:07



222-S COUNTING ROOM WESTINGHOUSE HANFORD 08-0CT-90 14:22:07
PEAK ANALYSTIS

PK CENTROID  ENERGY FWHM  BACKGND  NET AREA ERROR NUCLIDES
CHANNEL KEV KEV COUNTS COUNTS %

1 1021.40 510.79 1.91 118. 137. 28.2 RN-222,1-133,

1B 510.92 134. 19.6 TL-208,NA-22,
IZN-65,RH-106

2 1218.84 609.45 1.12 109. 139. 28.0 BI-214,

2B 609.19 122.  21.0 Ru-103

3 1323.00 661.50 1.32 85. 252. 16.6 (S-137

3B 661.41 8l. 28.8

4 2921.39 1460.79 1.97 34. 584. 8.8 K-40

4B 1460.58 61l. 5.5

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

B - ENVIRONMENTAL BACKGROUND PEAK
BACKGROUND SUBTRACTION PERFORMED USING FILE BKOO13
BACKGROUND DESCRIPTION: BKG

BACKGROUND COLLECT STARTED ON 15-JAN-90 AT 11:00:00
BACKGROUND LIVE TIME: 7000. SECONDS
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222-S COUNTING ROOM WESTINGHOUSE HANFORD 08-0CT-90 14:22:07
SAMPLE: F-294 SEGMENT-G
DATA COLLECTED ON 10-JAN-90 AT 08:20:54
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.
| RADIONUCLIDE ANALYSIS REPORT

NUCLIDE ACTIVITY CONCENTRATION IN wuCi/LI ENERGY COMPARISON

DECAY (KEV)
MEASURED ERROR CORRECTED ERROR EXPECT  DIFF

AC-228 LLD<7.52E-01 LLD<7.52E-01 911.07
AG-108M LLD<1.25E-01 LLD<1.25E-01 433.94
AG-110M LLD<2.60E-01 LLD<2.60E-01 657.76
AM-241 LLD<1.88E-01 LLD<1.88E-01 59.54
AM-243 LLD<1.49E-01 LLD<1.49E-01 74.67
AR-41  LLD<2.06E-01 LLD<2.06E-01 1293.64
AU-198 LLD<1.19E-01 LLD<1.19E-01 411.80
BA-133 LLD<1.76E-01 LLD<1.76E-01 356.02
BA-139 LLD<4.59E£-01 LLD<4.59E-01 165.85
BA-140 LLD<4.97E-01 LLD<4.97E-01 537.217
BA-141 LLD<4.73E-01 LLD<4.73E-01 190.23
BE-7 LLD<1.22E+00 LLD<1.22E+00 477.59
BI-207 LLD<1.23E-01 LLD<1.23E-01 569.70
BI-212 LLD<2.16E+00 LLD<2.16E+00 727.27
BI-214 LLD<4.13E-01 LLD<4.13E-01 609.32
CD-109 LLD<2.27E+00 LLD<2.27E+00 88.03
CE-139 LLD<1.04E-01 LLD<1.04E-01 165.85
CE-141 LLD<1.83E-01 LLD<1.83E-01 145.44
CEPR144 LLD<1.49E+00 LLD<1.49E+00 133.51
CO-56  LLD<1.37E-01 LLD<1.37E-01 846.76
C0-57  LLD<1.00E-01 LLD<1.00E-01 122.06
C0-58  LLD<1.28E-01 LLD<1.28E-01 810.75
C0-60  LLD<1.32E-01 LLD<1.32E-01 1332.50
CR-51  LLD<9.62E-01 LLD<9.62E-01 320.09
CS-134 LLD<1.77E-01 LLD<1.77E-01 795.84
CS-136 LLD<1.28E-01 LLD<1.28E-01 818.51
CS-137 7.80E-01 +-2.19E-01 7.80E-01 +-2.19E-01 661.65 -0.15
€S-138 LLD<3.48E-01 LLD<3.48E-01 1435.86
EU-152 LLD<9.42E-01 LLD<9.42E-01 1408.01
EU-154 LLD<4.53E-01 LLD<4.53E-01 1274 .45
EU-155 LLD<3.89E-01 LLD<3.89E-01 105.31
FE-59  LLD<3.00E-01 LLD<3.00E-01 1099.25
HF-181 LLD<1.39E-01 LLD<1.39E-01 482.20
HG-203 LLD<1.28E-01 LLD<1.28E-01 279.20
1-131  LLD<1.34E-01 LLD<1.34E-01 364.48
I1-132  LLD<1.52E-01 LLD<1.52E-01 667.69
1-133  LLD<1.31E-01 LLD<1.31E-01 529.69
1-134  LLD<2.00E-01 LLD<2.00E-01 847.03
[-135  LLD<5.62E-01 LLD<5.62E-01 1260.41
K-40 LLD<4.75E+00 LLD<4.75E+00 1460.75
KR-85  LLD<3.76E+01 LLD<3.76E+01 513.99
KR-85M LLD<1.35E-01 LLD<1.35E-01 151.17
KR-87  LLD<2.72E-01 LLD<2.72E-01 402.58
KR-89  LLD<5.17E+00 LLD<5.17E+00 220.90
LA-140 LLD<1.51E-01 LLD<1.51E-01 1596.20
LA-142 LLD<3.36E-01 LLD<3.36E-01 641.83
MN-54  LLD<1.51E-01 LLD<1.51E-01 834.83

6l



MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-237
NP-238
NP-239
PA-233
PA-234M
PB-210
PB-212
PB-214
P0-210
PO-214
P0O-216
PU-239
PU-241
RA-224
RA-226
RB-88
RB-89
RN-220
RU-103
RURH106
SB-124
SB-125
SC-46
SE-75
SN-113
SR-85
SR-91
SR-92
TA-182
TC-99M
TE-123M
TE-125M
TE-132
TH-228
TL-208
U-235
u-237
W-187
XE-131M
XE-133
XE-133M
XE-135
XE-138
Y-88
Y-91
Y-91IM
IN-65
ZR-95
IR-97

TOTAL

EBAR = ***** MEV/DISINTEGRATION

LLD<1.55E-01
LLD<1.65E-01
LLD<1.18E-01
LLD<1.17E-01
LLD<1.50£-01
LLD<3.16E-01
LLD<6.16E-01
LLD<6.35E-01
LLD<7.17E-01
LLD<2.82E-01
LLD<?2.44E+01
LLD<?2.84E+00
LLD<2.51E-01
LLD<3.89E-01
LLD<1.07E+04
LLD<1.32E+03
LLD<7.61E+403
L1D<1.34E+403
LLD<4.44E+04
LLD<2.86E+00
LLD<2.86E+00
LLD<1.35E+00
LLD<6.50E-01
LLD<1.14E+02
LLD<1.34E-01
LLD<2.70E+00
LLD<1.28E-01
LLD<1.32E+00
LLD<2.32E-01
LLD<1.70E-01
LLD<1.76E-01
LLD<1.65E-01
LLD<2.14E-01
LLD<1.88E-01
LLD<5.08E-01
LLD<1.01E-01
LLD<9.96E-02
LLD<2.94E+01
LLD<1.17E-01
LLD<6.22E+00
LLD<1.91E-01
LLD<1.71E-01
LLD<4.90E-01
LLD<5.09E-01
LLD<4.39E£+00
LLD<2.04E-01
LLD<1.02E+00
LLD<1.19E-01
LLD<8.55E-01
LLD<1.28E-01
LLD<6.70E+01
LLD<1.62E-01
LLD<4.37E-01
LLD<2.55E-01
LLD<1.22E-01

7.80E-01 +-2.19E-01

LLD<1.55E-01 846.
LLD<1.65E-01 1274.
LLD<1.18E-01 1368.
LLD<1.17E-01 702.
LLD<1.50E-01 765.
LLD<3.16E-01 657.
LLD<6.16E-01 86.
LLD<6.35E-01 984.
LLD<7.17E-01 277.
LLD<2.82E-01 311.
LLD<2.44E+01 1001.
LLD<2.84E+00 465.
LLD<2.51E-01 239.
LLD<3.89E-01 351.
LLD<1.07E+04 804,
LLD<1.32E+03 799.
LLD<7.61E+03 804.
LLD<1.34E+03 129.
LLD<4.44E+04 148.
LLD<2.86E+00 240.
LLD<2.86E+00 186.
LLD<1.35E+00 1836.
LLD<6.50E-01 1031.
LLD<1.14E+02 549.
LLD<1.34E-01 497.
LLD<2.70E+00 621.
LLD<1.28E-01 602.
LLD<1.32E+00 176.
LLD<2.32E-01 1120.
LLD<1.70E-01 264,
LLD<1.76E-01 391.
LLD<1.65E-01 513.
LLD<2.14E-01 555.
LLD<1.88E-01 1383.
LLD<5.08E-01 1121.
LLD<1.01E-01 140.
LLD<9.96E-02 159.
LLD<2.94E+01 109.
LLD<1.17E-01 228.
LLD<6.22E+00 84.
LLD<1.91E-01 583.
LLD<1.71E-01 185.
LLD<4.90E-01 208.
LLD<5.09E-01 685.
L1D<4.39E+00 163.
LLD<2.04E-01 81.
LLD<1.02E+00 233.
LLD<1.19E-01 249.
LLD<8.55E-01 258.
LLD<1.28E-01 1836.
LLD<6.70E+01 1204.
LLD<1.62E-01 555.
L1.D<4.37E-01 1115.
LLD<2.55E-01 756.
LLD<1.22E-01 743.

7.80E-01 +-2.19E-01

MAXIMUM PERMISSABLE ACTIVITY = 1.16E-08 UC/LI
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TOTAL MEASURED ACTIVITY = 7.80E-01 (+-2.19E-01) UC/LI
% TECH. SPEC. = %k (f_kxx)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

ALL DETECTED PEAKS WERE USED IN THE ANALYSIS

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID  ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

1021.40 510.79 137. 28.2 1.60E+01
1218.84  609.45 139. 28.0 1.87E+01
2921.39 1460.79 584. 8.8 1.59E+02
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************************************

* *
* GAMMA SPECTRUM ANALYSIS *
* *

***********************************‘k

CANBERRA SPECTRAN-F V2.06 SOFTWARE
222-S COUNTING ROOM WESTINGHOUSE HANFORD 08-0CT-90 14:26:38

ANALYSIS PARAMETERS

MCA UNIT NUMBER: 1 / ADC UNIT NUMBER: 1.0
DETECTOR NUMBER: 4 / GEOMETRY NUMBER: 41
SPECTRUM SIZE: 4096 CHANNELS

ORDER OF SMOOTHING FUNCTION: 5

NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%

IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV

ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED

MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD4886
ANALYZED BY: DM

SAMPLE DESCRIPTION: F-295 SEGMENT-H
GEOMETRY DESCRIPTION:
SAMPLE SIZE:  1.0000E-03 LI / CONVERSION FACTOR: 1.0000E+00

STANDARD SIZE: 1.0000E+00 EA
ANALYSIS LIBRARY FILE: ANLOOO
COLLECT STARTED ON 10-JAN-90 AT 08:24:03
COLLECT LIVE TIME: 3000. SECONDS
REAL TIME: 3003. SECONDS
DEAD TIME: 0.10 %
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 26-DEC-89
EFFICIENCY CALIBRATION PERFORMED 1-SEP-89
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222-S COUNTING ROOM WESTINGHOUSE HANFORD

PK

1

48
58
6

68

7
7B

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

C - MULTIPLET ANALYSIS CONVERGED NORMALLY
B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BKOO14

CENTROID
CHANNEL

53.01
1022.13

1166.85
1218.72
1323.65
1822.63
2921.45

PEAK

ENERGY FWHM

KEV

26.
27.
510.
510.

583.
583.
609.
609.
661.
661.
911.
910.
1460.
1460.

KEV
1.09
2.34

1.81
1.74
1.67
2.20
2.13

BACKGROUND DESCRIPTION: BKG

BACKGROUND COLLECT STARTED ON 8-SEP-89 AT 12:00:00

BACKGROUND LIVE TIME:

65

BACKGND
COUNTS

233.
414.

178.
169.
165.
120.

36.

3000. SECONDS

ANALYSTIS

NET AREA
COUNTS

133.

123.

359.

335.

146.

120.

lel.

197.

3382.

379.

91.

144.

802.

854.

08-0CT-90 14:26:38

ERROR NUCLIDES

%

35.1
34.3
22.2 RN-222,1-133,
16.9 TL-208,NA-22,
ZN-65,RH-106
31.4 EU-154,
39.2 TL-208
28.3 BI-214,
22.8 RU-103
3.6 CS-137
12.7
42.6
27.4
7.4 K-40
7.1



e S

222-S COUNTING ROOM WESTINGHOUSE HANFORD 08-0CT-90 14:26:38
SAMPLE: F-295 SEGMENT-H

DATA COLLECTED ON 10-JAN-90 AT 08:24:03

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

RADIONUCLIDE ANAL YSIS REPORT

NUCLIDE ACTIVITY CONCENTRATION IN uCi/LI ENERGY COMPARISON
DECAY (KEV)
MEASURED ERROR CORRECTED ERROR EXPECT  DIFF
AC-228 LLD<7.66E-02 LLD<7.66E-02 911.07
AG-108M LLD<1.06E-02 LLD<1.06E-02 433.94
AG-110M LLD<4.74E-02 LLD<4.74E-02 657.76
AM-241 LLD<6.55E-02 LLD<6.55E-02 59.54
AM-243 LLD<1.69E-02 LLD<1.69E-02 74.67
AR-41  LLD<1.77E-02 LLD<1.77E-02 1293.64
AU-198 LLD<1.11E-02 LLD<1.11E-02 411.80
BA-133 LLD<1.62E-02 LLD<1.62E-02 356.02
BA-139 LLD<3.71E-02 LLD<3.71E-02 165.85
BA-140 LLD<4.06E-02 LLD<4.06E-02 537.27
BA-141 LLD<3.39E-02 LLD<3.39E-02 190.23
BE-7 LLD<9.78E-02 LLD<9.78E-02 477.59
BI-207 LLD<1.02E-02 LLD<1.02E-02 569.70
BI-212 LLD<1.55E-01 LLD<1.55E-01 727.27
BI-214 LLD<3.65E-02 LLD<3.65E-02 609.32
CD-109 LLD<2.44E-01 LLD<2.44E-01 88.03
CE-139 LLD<8.39E-03 LLD<8.39E-03 165.85
CE-141 LLD<1.22E-02 LLD<1.22E-02 145.44
CEPR144 LLD<1.03E-01 LLD<1.03E-01 133.51
C0-56  LLD<1.10E-02 LLD<1.10E-02 846.76
C0-57  LLD<6.83E-03 LLD<6.83E-03 122.06
C0-58  LLD<1.01E-02 LLD<1.01E-02 810.75
C0-60  LLD<1.28E-02 LLD<1.28E-02 1332.50
CR-51  LLD<8.22E-02 LLD<8.22E-02 320.09
€S-134 LLD<1.21E-02 LLD<1.21E-02 795.84
€S-136 LLD<9.40E-03 LLD<9.40E-03 818.51
CS-137 8.67E-01 +-3.79E-02 8.67E-01 +-3.79E-02 661.65 0.06
€S-138 LLD<3.01E-02 LLD<3.01E-02 1435.86
EU-152 LLD<6.52E-02 LLD<6.52E-02 1408.01
EU-154 LLD<4.04E-02 LLD<4.04E-02 1274 .45
EU-155 LLD<2.85E-02 LLD<2.85E-02 105.31
FE-59  LLD<2.47E-02 LLD<2.47E-02 1099.25
HF-181 LLD<1.33E-02 LLD<1.33E-02 482.20
HG-203 LLD<1.01E-02 LLD<1.01E-02 279.20
1-131  LLD<1.05E-02 LLD<1.05E-02 364.48
[-132  LLD<1.22E-02 LLD<1.22E-02 667.69
1-133  LLD<1.14E-02 LLD<1.14E-02 529.69
[-134  LLD<1.47E-02 LLD<1.47E-02 847.03
1-135 LLD<5.14E-02 LLD<5.14E-02 1260.41
K-40 LLD<4.38E-01 LLD<4.38E-01 1460.75
KR-85  LLD<3.04E+00 LLD<3.04E+00 513.99
KR-85M LLD<8.46E-03 LLD<8.46E-03 151.17
KR-87  LLD<2.38E-02 LLD<2.38E-02 402.58
KR-89  LLD<3.97E-01 LLD<3.97E-01 220.90
LA-140 LLD<1.30E-02 LLD<1.30E-02 1596.20
LA-142 LLD<2.54E-02 LLD<2.54E-02 641.83
MN-54  LLD<1.03E-02 LLD<1.03E-02 834.83
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MN-56
NA-22
NA-24
NB-94
NB-35
NB-97
NP-237
NP-238
NP-239
PA-233
PA-234M
PB-210
PB-212
PB-214
PO-210
PO-214
PO-216
PU-239
PU-241
RA-224
RA-226
RB-88
RB-89
RN-220
RU-103
RURH106
SB-124
SB-125
SC-46
SE-75
SN-113
SR-85
SR-91
SR-92
TA-182
TC-99M
TE-123M
TE-125M
TE-132
TH-228
TL-208
U-235
U-237
W-187
XE-131M
XE-133
XE-133M
XE-135
XE-138
Y-88
Y-91
Y-91M
IN-65
IR-95
IR-97

TOTAL

LLD<1.25E-02
LLD<1.33E-02
L1D<1.46E-02
LLD<1.00E-02
LLD<1.18E-02
LLD<6.69E-02
LLD<6.88E-02
LLD<4.16E-02
LLD<5.79E-02
LLD<2.32E-02
LLD<2.10E+00
LLD<2.63E-01
LLD<2.74£-02
LLD<2.29E-02
LLD<8.60E+02
LLD<1.12E+02
LLD<5.36E+02
LLD<9.01E+01
LLD<3.29E+03
LLD<2.12E-01
LLD<2.15E-01
LLD<1.16E-01
LLD<5.39E-02
LLD<8.42E+00
LLD<1.05E-02
LLD<1.91E-01
LLD<1.00E-02
LLD<9.46E-02
LLD<1.17E-02
LLD<1.35E-02
LLD<1.45E-02
LLD<1.33E-02
LLD<1.76E£-02
LLD<1.57E-02
LLD<3.21£-02
LLD<6.95E-03
LLD<7.50E-03
LLD<2.17E+00
LLD<8.96E£-03
LLD<6.79E-01
LLD<1.86E-02
LLD<1.20E-02
LLD<3.72E-02
LLD<3.57E-02
LLD<3.34E-01
LLD<2.73E-02
LLD<7.60E-02
LLD<8.54E-03
LLD<6.66E-02
LLD<1.10E-02
LLD<5.12E+00
LLD<1.33E-02
LLD<3.83E-02
LLD<2.02E-02
LLD<1.10E-02

8.67E-01 +-3.79E-02

EBAR = ***x*x MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 1.16E-08 UC/LI
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LLD<1.25E-02
LLD<1.33E-02
LLD<1.46E-02
LLD<1.00E-02
LLD<1.18E-02
LLD<6.69E-02
LLD<6.88E-02
LLD<4.16E-02
LLD<5.79E-02
{1 LD<2.32E-02
LLD<2.10E+00
LLD<2.63E-01
LLD<2.74E-02
LLD<2.29E-02
LLD<8.60E+02
LLD<1.12E+02
LLD<5.36E+02
LLD<9.01E+01
{1 LD<3.29E+03
LLD<2.12E-01
LLD<2.15E-01
LLD<1.16E-01
LLD<5.39E-02
LLD<8.42E+00
LLD<1.05E-02
LLD<1.91E-01
LLD<1.00E-02
LLD<9.46E-02
LLD<1.17E-02
LLD<1.35E-02
LLD<1.45E-02
LLD<1.33E-02
LLD<1.76E-02
LLD<1.57E-02
LLD<3.21E-02
LLD<6.95E-03
LLD<7.50E-03
LLD<2.17E+00
1 LD<8.96E-03
LLD<6.79E-01
LLD<1.86E-02
LLD<1.20E-02
LLD<3.72E-02
LLD<3.57€E-02
LLD<3.34E-01
LLD<2.73E-02
LLD<7.60E-02
LLD<8.54E-03
LLD<6.66E-02
LLD<1.10E-02
LLtD<5.12E+00
LLD<1.33E-02
LLD<3.83E-02
LiD<2.02E-02
LLD<1.10E-02

8.67E-01 +-3.79E-02

846.
1274.
1368.

702.

765.

657.

984.
277.
311.
1001.
465.
239.
351.
804.
799.
804.
129.
148.
240.
186.
1836.
1031.
549.
497.
621.
602.
176.
1120.
264.
391.
513.
555.
1383.
1121.
140.
159.
109.
228.

583.
185.
208.
685.
163.

233.
249.
258.
1836.
1204.
555.
1115.
756.
743.



TOTAL MEASURED ACTIVITY = 8.67E-01 (+-3.79E-02) UC/LI
% TECH. SPEC. = *xwxxk (fkwxx)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

ALL DETECTED PEAKS WERE USED IN THE ANALYSIS

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID  ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

- 53.01 26.69 133.  35.1 1.51E+02
1022.13  510.98 359. 22.2 2.57E+00
1166.85 583.32 146. 31.4 1.18E+00
1218.72  609.25 161. 28.3 1.36E+00
1822.63 911.21 91. 42.6 1.11E+00
2921.45 1460.90 802. 7.4 1.48E+401
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CANBERRA SPECTRAN-F V2.06 SOFTWARE
222-S COUNTING ROOM

ANALYSTIS

MCA UNIT NUMBER: 2
DETECTOR NUMBER: 1

SPECTRUM SIZE:

/

/
4096 CHANNELS

ORDER OF SMOOTHING FUNCTION: 5

NUMBER OF BACKGROUND CHANNELS:

PEAK CONFIDENCE FACTOR: 85.0%

ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED

LLD CALCULATION PERFORMED

MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

27-AUG-90 09:32:44

PARAMETERS
ADC UNIT NUMBER: 1.0
GEOMETRY NUMBER: 42

4 ON EACH SIDE OF PEAK
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV

ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD1009

ANALYZED BY:

DM

SAMPLE DESCRIPTION: F-296 SEGMENT-I
GEOMETRY DESCRIPTION:

SAMPLE SIZE:
STANDARD SIZE:

1.0000E-03 LI
1.0000E+00 EA

ANALYSIS LIBRARY FILE: ANLOOO

COLLECT STARTED ON 10-JAN-90 AT 09:18:56
COLLECT LIVE TIME:

DECAYED T0

REAL TIME:
DEAD TIME:

0. DAYS,

3000. SECONDS
3002. SECONDS
0.07 %

0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 23-NOV-89

EFFICIENCY CALIBRATION PERFORMED 2-MAR-89
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222-S COUNTING ROOM 27-AUG-90 09:32:44
PEAK ANALYSIS

PK CENTROID  ENERGY FWHM  BACKGND  NET AREA ERROR NUCLIDES
CHANNEL KEV KEV COUNTS COUNTS %

1C 1126.55 562.75 1.40 158. 198. 21.1 ECS-134,
U-152
2C 1138.99 568.97 1.40 143. 321. 18.3 (S-134,
BI-207
3C 1209.70 604.31 1.4l 135. 1733. 5.8 (S-134
4C 1218.83 608.87 1.41 126. 36. 33.0 BI-214,
RU-103
5 1323.55 661.22 1.57 105. 3132. 3.6 CS-137
58 661.82 35. 46.4
6C 1591.90 795.38 1.54 68. 1260. 6.4 C(CS-134
7C 1604.08 801.47 1.54 70. 118.  13.7 C(CS-134
8 2346.30 1172.70 1.78 66. 1128. 6.2 C0-60
9 2664.77 1332.06 1.93 7. 1107. 5.9 (0-60
10 2730.32 1364.87 2.34 11. 31.  49.8 C(S-134
11 2921.09 1460.35 1.56 5. 166. 15.8 K-40
11B 1461.77 182. 11.2

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

C - MULTIPLET ANALYSIS CONVERGED NORMALLY
B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BK0O11
BACKGROUND DESCRIPTION: BKO0O1l

BACKGROUND COLLECT STARTED ON 10-JAN-85 AT 12:00:00
BACKGROUND LIVE TIME: 6000. SECONDS
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222-S COUNTING ROOM 27-AUG-90 09:32:44
SAMPLE: F-296 SEGMENT-I

DATA COLLECTED ON 10-JAN-90 AT 09:18:56

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

RADIONUCLIDE ANALYSIS REPORT

NUCLIDE ACTIVITY CONCENTRATION IN uCi/LI ENERGY COMPARISON
DECAY (KEV)
MEASURED  ERROR CORRECTED  ERROR EXPECT  DIFF
AC-228 LLD<2.18E-01 LLD<2.18E-01 911.07
AG-108M LLD<6.07E-02 LLD<6.07E-02 433.94
AG-110M LLD<2.70E-01 LLD<2.70E-01 657.76
AM-241 LLD<2.65E-01 LLD<2.65E-01 59.54
AM-243 LLD<6.45E-02 LLD<6.45E-02 74.67
AR-41  LLD<3.67E-02 LLD<3.67E-02 1293.64
AU-198 LLD<5.20E-02 LLD<5.20E-02 411.80
BA-133 LLD<8.08E-02 LLD<8.08E-02 356.02
BA-139 LLD<1.65E-01 LLD<1.65E-01 165.85
BA-140 LLD<2.00E-01 LLD<2.00E-01 537.27
BA-141 LLD<1.61E-01 LLD<1.61E-01 190.23
BE-7  LLD<5.10E-01 LLD<5. 10E-01 477.59
BI-207 LLD<5.12E-02 LLD<5. 12E-02 569.70
BI-212 LLD<6.79E-01 LLD<6.79E-01 727.27
‘BI-214 LLD<2.38E-01 LLD<2.38E-01 609.32
CD-109 LLD<1.03E+00 LLD<1.03E+00 88.03
CE-139 LLD<3.73E-02 LLD<3.73E-02 165.85
CE-141 LLD<5.54E-02 LLD<5.54E-02 145.44
CEPR144 LLD<4.71E-01 LLD<4.71E-01 133.51
C0-56  LLD<5.17E-02 LLD<5.17E-02 846.76
C0-57  LLD<3.12E-02 LLD<3.12E-02 122.06
C0-58  LLD<5.26E-02 LLD<5. 26E-02 810.75
€0-60 2.63E+00 +-1.59E-01  2.63E+00 +-1.59E-01  1332.50 -0.44
1173.24 -0.54
CR-51  LLD<4.26E-01 LLD<4 . 26E-01 320.09
€S-134 2.27E400 +-1.49E-01  2.27E+00 +-1.49E-01 795.84 -0.47
604.70 -0.39
€S-136 LLD<4.99E-02 LLD<4.99E-02 818.51
€S-137 4.81E+00 +-1.88E-01  4.81£+00 +-1.88E-01 661.65 -0.43
CS-138 LLD<6.42E-02 LLD<6 . 42E-02 1435.86
EU-152 LLD<1.30E-01 LLD<1.30E-01 1408.01
EU-154 LLD<9.67E-02 LLD<9.67E-02 1274.45
EU-155 LLD<1.22E-01 LLD<1.22E-01 105.31
FE-59  LLD<1.11E-01 LLD<1.11E-01 1099. 25
HF-181 LLD<5.98E-02 LLD<5.98E-02 482.20
HG-203 LLD<4.99E-02 LLD<4.99E-02 279.20
1-131  LLD<6.21E-02 LLD<6.21E-02 364.48
1-132  LLD<5.81E-02 LLD<5.81E-02 667.69
1-133  LLD<5.73E-02 LLD<5. 73E-02 529.69
1-134  LLD<7.22E-02 LLD<7.22E-02 847.03
1-135  LLD<1.49E-01 LLD<1.49E-01 1260.41
K-40  LLD<9.06E-01 LLD<9.06E-01 1460.75
KR-85  LLD<1.31E+01 LLD<1.31E+01 513.99
KR-85M LLD<3.55E-02 LLD<3.55E-02 151.17
KR-87  LLD<1.31E-01 LLD<1.31E-01 402.58
KR-89  LLD<2.02E+00 LLD<2.02E+00 220.90
LA-140 LLD<3.91E-02 LLD<3.91E-02 1596. 20
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LA-142
MN-54
MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-238
NP-239
PA-233
PA-234M
PB-210
PB-212
PB-214
PO-210
PO-214
PO-216
PU-239
PU-241
RA-224
RA-226
RB-88
RB-89
RN-220
RU-103
RURH106
SB-124
SB-125
SC-46
SE-75
SN-113
SR-85
SR-91
SR-92
TA-182
TC-99M
TE-123M
TE-125M
TE-132
TH-228
TL-208
U-235
U-237
W-187
XE-131M
XE-133
XE-133M
XE-135
XE-138
Y-88
Y-91
Y-91M
IN-65
ZR-95
IR-97

TOTAL
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LLD<].
LLD<5.
LLD<S
LLD<3.
LLD<5.
LLD<4.
LLD<4,
LLD<3.
LLD<1.
LLD<?2

LLD<1
LLD<9
LLD<1
LLD<5
LLD<1.
LLD<4

LLD<9

LLD<6
LLD<4

LLD<?
LLD<S
LLD<2

LLD<3
LLD<4
LLD<6
LLD<S
LLD<]
LLD<]

LLD<3

LLD<]
LLD<1

28E-01
15£-02

.83E-02

24E-02
26E-02
51E-02
59E-02
27E-01
94E£-01

.84E-01
LLD<].
LLD<1.

19E-01
01E+01

.41E+00
.29E-02
.31E-01
.05E+03

93E+03

.01E+03
LLD<4.
LLD<].

03E+02
49E+04

.95E-01
LLD<8.
LLD<3.
LLD<2.
LLD<4,
LLD<5.
LLD<8.

94E-01
69E-02
54E-01
40E+01
29E-02
84E-01

.69E-02
.61E-01
LLD<5.
LLD<6.

84E-02
48E-02

.31E-02
.75E-02
LLD<9.
.99E-02
LLD<1,
LLD<3.

13E-02

52E-01
11E-02

.60E-02
LLD<8.

79E+00

.28E-02
LLD<3.

13E+00

.31E-02
.90E-02
.67E-01
LLD<1.

59E-01

.58E+00
LLD<«1.
.83E-01
LLD<4.
LLD<3.
LLD<3.
.32E+01
LLD<6.

11E-01
23E-02
23E-01
50E-03

90E-02

.33E-01
LLD<9,
LLD<4.

S4E-02
96E-02

.71E+00 +-2.87E-01

LLD<1.28E-0!
LLD<5.15E-02
LLD<5.83E-02
LLD<3.24E-02
LLD<5.26E-02
LLD<4.51E-02
LLD<4.59E-02
LLD<3.27E-01
LLD<1.94E-01
LLD<2.84E-01
LLD<1.19E-01
LLD<1.01E+01
LLD<1.41E+00
LLD<9.29E-02
LLD<1.31E-01
LLD<5.05E+03
LLD<1.93E+03
LLD<4.01E+03
LLD<4.03E+02
LLD<1.49E+04
LLD<9.95E-01
LLD<8.94E-01
LLD<3.69E-02
LLD<2.54E-01
LLD<4.40E+01
LLD<5.29E-02
LLD<8.84E-01
LLD<6.69E-02
LLD<4.61E-01
LLD<5.84E-02
LLD<6.48E-02
LLD<7.31E-02
LLD<5.75E-02
LLD<9.13E-02
LLD<2.99E-02
LLD<1.52E-01
LLD<3.11E-02
LLD<3.60E-02
LLD<8.79E+00
LLD<4.28E-02
LLD<3.13E+00
LLD<6.31E-02
LLD<5.90E-02
LLD<1.67E-01
LLD<1.59E£-01
LLD<1.58E+00
LLD<1.11E-01
LLD<3.83E-01
LLD<4.23E-02
LLD<3.23E-01
LLD<3.50E-03
LLD<1.32E+01
LLD<6.90E-02
LLD<1.33E-01
LLD<9.94E-02
LLD<4.96E-02

641.83
834.83
846.76
1274.55
1368.60
702.63
765.78
657.92
984.45
277.60
311.98
1001.03
465.03
239.00
351.92
804.00
799.70
804.90
129.30
148.57
240.99
186.10
1836.00
1031.88
549.73
497.08
621.80
602.72
176.33
1120.45
264.66
391.67
513.99
555.60
1383.94
1121.30
140.51
159.00
109.27
228.16

583.14
185.71
208.00
685.74
163.98
81.00
233.21
249.79
258.41
1836.06
1204.90
555.60
1115.55%
756.73
743.33

9.71E+00 +-2.87E-01

STANDARD DEVIATION =

0.05



EBAR = **x**x MFV/DISINTEGRATION

MAXIMUM PERMISSABLE ACTIVITY = 1.53E-09 UC/LI

TOTAL MEASURED ACTIVITY = 9.71E+00 (+-2.87E-01) UC/LI

% TECH. SPEC. = *%x%kx% (+-****)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

CENTROID  ENERGY NET AREA ERROR GAMMAS/SEC

CHANNEL KEV COUNTS %

1126.55 562.75 198. 21.1
1138.99  568.97 321. 18.3
1604.08 801.47 118. 13.7
2730.32 1364.87 31. 49.8

8.47E+00
1.39E+01
6.74E+00
2.75E+00

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID  ENERGY NET AREA ERROR GAMMAS/SEC

CHANNEL KEV COUNTS %

1218.83  608.87 36.  33.0
2921.09 1460.35 166. 15.8
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1.63E+00
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o

SR
*i***********************************

* *
* GAMMA SPECTRUM ANALYSIS *
%* *

* k k k k k k k k k k k k k k k k k k k k k k *k x k k k Kk x k k k*k k Kk *

CANBERRA SPECTRAN-F V2.06 SOFTWARE
222-S COUNTING ROOM 27-AUG-90 09:45:56

ANALYSIS PARAMETERS

MCA UNIT NUMBER: 1 / ADC UNIT NUMBER: 2.0
DETECTOR NUMBER: 2 / GEOMETRY NUMBER: 42
SPECTRUM SIZE: 4096 CHANNELS

ORDER OF SMOOTHING FUNCTION: 5

NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%

IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV

ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED

MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD2749
ANALYZED BY: OM

SAMPLE DESCRIPTION: F-297 SEGMENT-J
GEOMETRY DESCRIPTION:

SAMPLE SIZE:  1.0000E-03 LI / CONVERSION FACTOR: 5.0000E-01
STANDARD SIZE: 1.0000E+00 EA
ANALYSIS LIBRARY FILE: ANLOOO
COLLECT STARTED ON 10-JAN-90 AT 09:21:40
COLLECT LIVE TIME: 3000. SECONDS
REAL TIME: 3005. SECONDS
DEAD TIME: 0.17 %

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 17-MAR-89
EFFICIENCY CALIBRATION PERFORMED 21-0CT-88

74



222-S COUNTING ROOM
PEAK ANALYSTIS

PK CENTROID ENERGY FWHM  BACKGND  NET AREA
CHANNEL KEV KEV COUNTS COUNTS
1C 1127.84 563.55 1.49 552. 502.
2C 1139.68 569.47 1.49 485. 956.
3 1210.48 604.86 1.70 502. 5996.
4 1324.35 661.79 1.70 366. 8782.
4B 661.85 36.
5C 1592.56 795.87 1.70 266. 4293,
6C 1604.64 801.91 1.70 270. 387.
7 2347.01 1173.06 1.94 221. 3775.
8 2665.46 1332.27 2.16 36. 3437.
8B 1332.24 9.
| 9 2731.09 1365.09 2.99 19. 113.
| 10 2921.55 1460.32 2.32 22. 128.
| 108 1460.85 156.

‘ ERROR QUOTATION AT 1.96 SIGMA
| PEAK CONFIDENCE LEVEL AT 85.0%

C - MULTIPLET ANALYSIS CONVERGED NORMALLY
B - ENVIRONMENTAL BACKGROUND PEAK

|

| BACKGROUND SUBTRACTION PERFORMED USING FILE BKO0O12
BACKGROUND DESCRIPTION: BKG
BACKGROUND COLLECT STARTED ON 30-AUG-88 AT 16:46:00
BACKGROUND LIVE TIME:  60000. SECONDS

75

27-AUG-90 09:45:56

ERROR
%

14.2
11.6

2.
2.2

NUCLIDES

CS-134,
EU-152
CS-134,
BI-207
CS-134
CS-137

CS-134
CS-134
C0-60
C0-60

CS-134
K-40



222-S COUNTING ROOM 27-AUG-90 09:45:56
SAMPLE: F-297 SEGMENT-J

DATA COLLECTED ON 10-JAN-90 AT 09:21:40

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

RADIONUCLIDE ANALYSIS REPORT

NUCLIDE ACTIVITY CONCENTRATION IN uCi/LI ENERGY COMPARISON

DECAY (KEV)

MEASURED  ERROR CORRECTED  ERROR EXPECT  DIFF
AC-228 LLD<1.12E+00 LLD<1.12E+00 911.07
| AG-108M LLD<2.84E-01 LLD<2.84E-01 433.94
| AG-110M LLD<1.35E+00 LLD<1.35E+00 657.76
AM-241 LLD<1.32E+00 LLD<1.32E+00 59.54
AM-243  LLD<3.41E-01 LLD<3.41E-01 74.67
AR-41  LLD<2.19E-01 LLD<2.19E-01 1293.64
AU-198 LLD<2.56E-01 LLD<2.56E-01 411.80
BA-133 LLD<3.36E-01 LLD<3.36E-01 356.02
BA-139 LLD<7.17E-01 LLD<7.17E-01 165.85
BA-140 LLD<1.03E+00 LLD<1.03E+00 537.27
BA-141 LLD<6.88E-01 LLD<6.88E-01 190.23
BE-7  LLD<2.47E+00 LLD<2.47E+00 477.59
BI-207 LLD<2.57E-01 LLD<2.57E-01 569.70
BI-212 LLD<3.76E+00 LLD<3. 76E+00 727.27
BI-214 LLD<2.05E+00 LLD<2.05E+00 609.32
CD-109 LLD<4.30E+00 LLD<4.30E+00 88.03
CE-139 LLD<1.62E-01 LLD<1.62E-01 165.85
CE-141 LLD<2.59E-01 LLD<2.59E-01 145.44
CEPR144 LLD<2.06E+00 LLD<2.06E+00 133.51
C0-56  LLD<2.46E-01 LLD<2.46E-01 846.76
C0-57  LLD<1.33E-01 LLD<1.33E-01 122.06
C0-58  LLD<2.38E-01 LLD<2.38E-01 810.75

€0-60 2.25E+01 +-8.14E-01  2.25E+01 +-8.14E-01  1332.50 -0.23

1173.24 -0.18
CR-51  LLD<1.94E+00 LLD<1.94E+00 320.09

€S-134 2.16E+01 +-8.27E-01  2.16E+01 +-8.27E-01 795.84  0.03

604.70  0.16
€S-136 LLD<2.71E-01 LLD<2.71E-01 818.51

€S-137 3.78E+01 +-9.55E-01  3.78E+01 +-9.55E-01 661.65 0.14
€S-138 LLD<2.37£-01 LLD<2.37E-01 1435.86
EU-152 LLD<4.57E-01 LLD<4.57E-01 1408.01
EU-154 LLD<4.77E-01 LLD<4.77E-01 1274.45
EU-155 LLD<6.04E-01 LLD<6.04E-01 105.31
FE-59  LLD<5.62E-01 LLD<5.62E-01 1099.25
HF-181 LLD<2.98E-01 LLD<2.98E-01 482.20
HG-203 LLD<2.09E-01 LLD<2.09E-01 279.20
1-131  LLD<2.65E-01 LLD<2.65E-01 364.48
1-132  LLD<7.54E-01 LLD<7.54E-01 667.69
1-133  LLD<2.71E-01 LLD<2.71E-01 529.69
1-134  LLD<3.69E-01 LLD<3.69E-01 847.03
1-135  LLD<5.49E-01 LLD<5.49E-01 1260.41
K-40  LLD<2.21E+00 LLD<2. 21E+00 1460.75
KR-85  LLD<5.81E+01 LLD<5.81E+01 513.99
KR-85M LLD<1.64E-01 LLD<1.64E-01 151.17
KR-87  LLD<5.89E-01 LLD<S5.89E-01 402.58
KR-89  LLD<8.53E+00 LLD<8.53E+00 220.90
LA-140 LLD<1.40E-01 LLD<1.40E-01 1596. 20
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LA-142
MN-54
MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-238
NP-239
PA-233
PA-234M
PB-210
PB-212
PB-214
P0-210
P0-214
P0-216
PU-239
PU-241
RA-224
RA-226
RB-88
RB-89
RN-220
RU-103
RURH106
SB-124
SB-125
SC-46
SE-75
SN-113
SR-85
SR-91
SR-92
TA-182
TC-99M
TE-123M
TE-125M
TE-132
TH-228
TL-208
U-235
U-237
W-187
XE-131M
XE-133
XE-133M
XE-135
XE-138
Y-88
Y-91
Y-91M
IN-65
IR-95
IR-97

TOTAL
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LLD<5.
LLD<2.
LLD<2.

LLD<1
LLD<?2

LLD<2

LLD<6

LLD<2

LLD<]
LLD<]

LLD<]

LLD<S
LLD<2
LLD<2
LLD<3
LLD<3

LLD<]
LLD<8
LLD<]

LLD<4
LLD<1
LLD<]
LLD<3
LLD<?2

LLD<8

LLD<4
LLD<]
LLD<]
LLD<]
LLD<9
LLD<6

LLD<6

70E-01
34E-01
78E-01

.69E-01
.34E-01
LLD<2.

25E-01

.39E-01
LLD<].
LLD<].
LLD<].
LLD<5.,
LLD<5.
.30E+00
LLD<3.
LLD<S.
.06E+04
LLD<«9.
.55E+04
.98E+03
LLD<6.
LLD<4.
LLD<3.
.02E+00
LLD<].
LLD<2.
LLD<2.
LLD<4.

53E+00
05E+00
26E+00
16£-01
09E+01

92E-01
51E-01

92E+03

31E+04
15E+00
73E+00

28E+00
12E+02
59£-01
54E+00

.40E-01
.03E+00
.87E-01
.02E-01
.62E-01
LLD<2.
LLD<4.

55E-01
78E-01

.72E-01
.32E-01
.37E-01
LLD<]1.

53E-01

.21E+01
.84E-01
.44E+01
.02E-01
.48E-01
LLD<7.

17E-01

.09E-01
LLD<6.
.89E-01
.64E+00
.85E-01
.42E+00
.63E-02
.86E+01
LLD<3.

84E+00

62E-01

.91E-01
LLD<4.
LLD<2.

14E-01
41E-01

.19E+01 +-1.50E+00

LLD<5.
LLD<2.
LLD<2.
LLD<1.
LLD<2.
LLD<2.
LLD<2.
LLD<1.
LLD<].
LLD<1.
LLD<5.
LLD<S5.
LLD<6.
LLD<3.
LLD<5.
LLD<2.
LLD<9.
LLD«],
LLD<].
{.LD<6.
LLD<4.
LLD<3.
LLD<].
LLD<1.
LLD<2.
LLD<2.
LLD<4.
LLD<5.
LLD<2.
LLD<2.
LLD<3.
LLD<3.
LLD<2.
LLD<4.
LLD<].
LLD<8.
LLD<].
LLD<].
LLD<4.
LLD<1.
LLD<I.
LLD<3.
LLD<2.
LLD<T.
LLD<8.
LLD<6.
LLD<4.
LLD<I.
LLD<1.
LLD<].
LLD<9.
LLD<6.
LLD<3.
LLD<6.
LLD<4.
LLD<2.

70E-01
34E-01
78E-01
69E-01
34E-01
25E-01
39E-01
53E+00
05E+00
26E+00
16E-01
09E+01
30E+00
92E-01
51E£-01
06E+04
92E+03
55E+04
98E+03
31E+04
15E+00
73E+00
02E+00
28E+00
12E+02
59E-01
54E+00
40E-01
03E+00
87E-01
02E-01
62E-01
55E-01
78E-01
72E-01
32E-01
37E-01
53E-01
21E+01
84E-01
44E+01
02E-01
48E-01
17E-01
09E-01
B4E+00
89E-01
64E+00
85E-01
42E+400
63E-02
86E+401
62E-01
91E-01
14E-01
41E-01

641.83
834.83
846.76
1274.55
1368.60
702.63
765.78
657.92
984.45
277.60
311.98
1001.03
465.03
239.00
351.92
804.00
799.70
804.90
129.30
148.57
240.99
186.10
1836.00
1031.88
549.73
497.08
621.80
602.72
176.33
1120.45
264.66
391.67
513.99
555.60
1383.94
1121.30
140.51
159.00
109.27
228.16
84.37
583.14
185.71
208.00
685.74
163.98

233.21
249.79
258.41
1836.06
1204.90
555.60
1115.55
756.73
743.33

19E+01 +-1.50E+00

8.

STANDARD DEVIATION =

0.18



EBAR = ****% MEV/DISINTEGRATION

MAXIMUM PERMISSABLE ACTIVITY = 1.44E-09 UC/LI

TOTAL MEASURED ACTIVITY = 8.19E+01 (+-1.50E+00) UC/LI
% TECH. SPEC. = **wkxx (4 wkik)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

CENTROID  ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

1127.84  563.55 502. 14.2 2.96E+01
1139.68  569.47 95%. 11.6 5.69E+01
1604.64 801.91 387. 12.5 3.10£+01
2731.09 1365.09 113.  22.4 1.40E+01

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID  ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

2921.55 1460.32 128.  21.3 1.68E+01
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Single Shell Tank
Calibration Record

ANALYTE Isotope Mixed Gamma

PROCEDURE : LQ-508-003 REvisION: B-1
INSTRUMENT ¢ GEA Detector #l ProperTy Numser: 401934
Tecunorogist: J. L. Anderson Pavrott Numser: 61413
Date: See Attached Sheets

CaLigraTion Stanparo ID: 56B40 DI

AnaLYTE CONCENTRATION: N/A

Type oF CALIBRATION: Gamma Energy Analysis (Efficiency)

SST-103 Rev. (Draft) 9/4/90 Interim
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DETECYOR: 1

GEOMETRY COOE: 42

CLOMETRY OECSRIPTION: 22 ML LlaulDp, PoOS 2
CALIURATION DATE: 14-Feb-89
ANALYST(S): Jo L. ANDERSON/M. R, DOWELL
STANDARD 1D: 56840 D)

ENERGY (XEV) EFFICIENCY (COUNTS/GAMHA)

59.536 5.721347€-03
88.042 1.512%686-02
122,0614 2.041958E-02
165,853 1.8564726-02
279.1967
391,608 1.042777€-02
513.99 7.656059E-03
601,05 6.838966E-03
89u.021 5.300244E-03
1173237 4. 216416L-03
1332.501 J.745537€-03
1836.129 2.931033£-03

EQUATION 0-165 KEV
LOG(EFF) = =5.343694E+01
* 2.0347046+01 *LOG(ENERGY)
v ~2.088204E+00 *LOG(ENERGY) "2

EQUATION 165-1836 KEV
LOG(EFF) = 8.372735€+00

- =7.7624896+v00 *LOG(ENERGY)
v 2.017698E+00 *LOGCENERGY) *2
- “2.4647560E-01 *LOG(ENERGY) 3
* V. 067720602 *LOG(ENERGY) "4
GEA CALIBRATION RECORD PROCEDURE LQ-508-003
DETECTOR: 1
GEOHEYRY COOE: 43
GEOMEYRY DECSRIPYION: 22 WL LlQuiD, POS 3
CALIURATION DATE: 16-feb-89
ANALYST(S): Jo L. ANDERSON/M. R. DOWELL
STANDARD 1D 56840 01
ENERGY (KEV) EFFICIENCY (COUNTS/CAMMA)

59.536 1.397695€-03
88,032 .64 1440E-03
122.0614 $.035820€-03
165.4853 4.620516E-03
279.1967
In.eol 2.619018€-03
513.99 1.490740E-03
661,65 1. 7024 T0E-02
894.01 1.392563€6-03
173,237 1. V17189603
1332.501 1.007670€-03
1836,129 7.70825026-04

EQUATION 0-165 KEV
LOG(EFF) = =5.354869€+01
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EQUATION 165-1836 KEV

GEA CALIBRATION RECORD

+ 1.975356E+01 *LOG(ENERGY)
v =2,020058Cv00 *LOG(ENCKGY) "2

LOG(EFF) = 4.001880E+01

«2.8575556+01 "LOG(ENERGY)
6. 74844000 *LOGCENERGY) "2
T7.173093E-01 *LOG(ENERGY) ™S
2.821750C-02 *LOG(ENERCY) "4

‘¢« ¢ ¢ <

PROCEDURE LQ-508-003
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Single Shell Tank
Calibration Record

ANALYTE: Mixed Isotope Standards

PROCEDURE : LQ-508-003

Revision: B-1

I NSTRUMENT ¢ GEA Detector #2

ProrerTY NuMBER

: 401934

Tecunorogist: J. L. Anderson

PavroLt NUMBER:

61413

Date: See Attached Sheets

CaLisraTion Stanparo 1D: 56840 Dl

ANALYTE CONCENTRATION: N/A

Tvpe ofF CALIBRATION: Gamma Energy Analysis (Efficiency)

ST-103 Rev. (Draft) 8/4/30  Intenm




DETECTOR: 2

CLOMEYRY COOE: 42

GEOMETRY DECSRIPTION: 22 ML Llould, POS 2
CALIBRATION DATE: 21-0ct-84
ANALYST(S): J. L. ANDERSON/M. R. DOWELL
STANDARD 1D: 56840 D1

ERERGY (KEV) EFFICIENCY (COUNTS/GAMMA)

59.536 3.4170006-03
88.032 1.090000E-02
122.0614 1.408000€ - 02
165.05%3 1.516000£-02
279.1967 9.9290006-03
3,668 7.578000¢-0)
513.99 5.075000L-03
661.65 4.927000t-03
8948.021 3.727000€-03
1173.237 3.085000€-03
1332.501 2.603000€-03
1836.129 2.102000£-03

EQUATION 0-122 KEV
LOG(EFF) = =6.654070E+01
+ 2.5837H0E+01 *LOG(ENERGY)
+  =2.677550E+00 *LOG(ENERGY) "2

EQUATION 122-1836 KEV
LOGCEFF) = =1.050740£+02

+ 6.428950E+01 *LOG(ENERGY)

+  =1.503170E+01 *LOG(ENERGY) "2
. 1.5336706+00 *LOG(ENERGY) "3
+  =5.8385306-02 *LOG(ENERGY)"4

CEA CALIBRATION RECORD PROCEDURE LQ-508-003

DETECTOR: 2

GEOMETRY COOE: 43

GEOMETRY DECSRIPTION: 22 ML LIQUID, POS 3

CALIURATION DATE: 28-Sep-88

ANALYST(S): J. L. ANDERSON/M. R. DOMWELL

STANDARD 1D: 56840 D1

ENERGY (XEV) EFFICIENCY (COUNTS/GAMMA)

59.536 1.476000€-03
04.032 &.721000€-03
122.0614 6.589000£-03
165.053 6.613000€-0)
279.1967 4.692000€-03
391.668 3.542000€-03
513.99 2.810000€-03
661.65 2.327000e-03
890.021 1.790000€-03
173.237 1.437000€-03
1332.501 1.277000E-03
1836.129 9.08240006-04

83



84

EQUATION 0-165 KEV

EQUATION 165-1836 KEV

LOG(EFF) =

LOG(EFF) =

+

+ 4+ ¢ ¢

-5.826830E+01
2.1654506+01 *LOG(ENERGY)
-2.198930C+00 *LOG(ENERGY) "2

«2.233890C+01

1.1745206+01 *LOG(ENERGY)
«2.739550C+00 *LOG(ENERGY) "2
2.655450E-01 *LOG(ENERGY) "3
*9.668420E-03 "LOG(ERERGY) "4
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Single Shell Tank
Calibration Record

ANALYTE Mixed Isotope Standards

ProcebuRE : LQ-508-003 Revision: B-1
Instrument:  GEA Detector #3 Property Numser: 401934
Tecunorogtst: J. L. Anderson PavroLt Numger: 61413
Date: July 2, 1989

CaigraTion Stanparo ID: 56B40 DI

AnaLYTE CONCENTRATION: N/A

Tvpe ofF CALIBRATION: Gamma Energy Analysis (Efficiency)

§SST-103 Rev. (Draft) 974790  Interim




DETECTOR: 3

GEOHMETRY CODE: 41

GEOMETRY DECSRIPTION: 22 ML LlaQuiD, POS 1
CALIBRATION DATE: 2-Jul-89
ANALYST(S): J. L. ANDERSON/M. R. DOWELL
STANDARD tD: 56840 D1V

ENERGY (KEV) EFFICIENCY (COUNTS/GAMMA)

59.536 2.813765€-02

84,032 2.881764E-02
122.0614 2.756557E-02
165,653 2.270614E-02
279.1967

391,608 1.285730£-02

513,99

661.65 7.841011E-03
898.021 5.7792920-03
1W75.257 4.7T50056-03
13352.501 4.276530E-03
1836.129 3.3712386-03

EQUATION 0-165 KEV
LOGCEFF) = =1.113845E+01
v 3.4842606+00 *LOG(ENERGY)
v =5.9906590-01 *LOG(LNERGY) ™2

EQUATION 165-1836 KEV
LOG(EFF) » =2.052334E+01
* 9. 1217386+00 *LOG(ENERGY)
+  *1.5%35760+00 *LOG(ENERGY) ™2
v 8.01080366-02 *LOG(ENERGY) ™S

GEA CALIBRATIOH RECORD PROCEDURE 1LQ-508-003
DETECTOR: 3

GEOMETRY COOE: 42

GEOMETRY DECSRIPTION: 22 WL L1QUID, POS 2
CALIURATION DATE: 2-Jul -89
ANALYST(S): J. L. ANOEKSON/M. R. DOWELL
STANDARD 1D: 56840 01

EHERGY (KEV) EFFICIENCY (COUNTS/GAMHA)

59.536 7.455306E-03

88.032 7.6627486-03
122.0614 7.578302E-03
165.853 6.965814E-03
279.1967

39,668 3.596591E-03

513.99

661.65 2.318396E-03
89u.021 1.0824191E-03
173,257 1.461179E-03
13352.501 1.32126436-03
1836.129 1.0113326-03



EQUATION 0-165 KEV

LOG(EFF) =
L 4
A 4
EQUATION 165-1836 KEV
LOG(EFF) =
+
*
-
GEA CALIBRATION RECORD
DETECTOR:
GEOMEYRY COOE:
CEOMEYRY DECSRIPTION:
CALIBRATION UAYE:
ANALYST(S):
STANDARD 1D:
ENERGY (KEV)
59.536
08,032
122.0614
165.4853
279 .1967
391,668
513,99
661,05
BYL.021)
1175.237
1332.500
1836,129
EQUATION 0-165 KEV
LOG(EFF) =
*
-
EQUATION 165-1836 KEV
LOG(EFF) =

+
*
*

87

<6.838496E+00
8.819509L-01 *"LOG(ENERGY)
=9, Y705 20E-U2 *LOG(LNLRGY) "2

3.082260£-01

=1.4100395 +00 *LOG(ENERGY)
1.042890E+01 *LOG(ENERGY) "2
“5 . 874725C-03 “LOG(ENERGY) ™3

PROCEDURE LQ-508-003

3

43

22 ML LIQUID, POS 3
2-Jul-89

J. L. ANDERSON/M. R. DOWELL

56840 D1

EFFICIENCY (COUNTS/GAMMA)

2.020462€-03
1.924344E-03
2,0272316-03
1.712371(0-03

1.056509€-03

T7.115743E-04
$.26449206-04
49519085004
4.2236366-04
J.139091€-04

-5.300788€+00
=3.9506436£-01 "LOG(ENERGY)
3.2726356-02 *LOG(ENERGY) "2

*9,.815949€+00

2.4029206+00 *LOG(ENERGY)
=4, 428877601 "LOG(ENERGY) "2
2.0591316-02 *LOGCENLRGY) S
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Single Shell Tank
Calibration Record

ANALYTE Mixed Isotope Standards

PROCEDURE : .Q-508-003 Revision: B-1
INSTRUMENT ¢ GEA Detector #4 ProperTy Numser: 401934
Tecunorocist: J. L. Anderson Pavrot Numser: 61413

Dare: September 1, 1989

CaLieraTion Stanoaro ID: 56B40 Dl

ANALYTE CONCENTRATION: N/A

Type oF CALIBRATION: Gamma Energy Analysis (Efficiency)

$ST-103 Rev. (Draft) 9/4/80 lnterim




GEA CALIBRAYION RECORD PROCEDURE LQ-508-003

DETECTOR: 4

GEOMEYRY CODE: 4

GEOMETRY DECSRIPTION: 22 WL L1QUID, POS 1
CALIBRATION DAYE: 1-Sep-89
ANALYST(S): J. L. ANDERSON/M. R. DOWELL
STANDARD 102 56840 D1

ENERGY (KEV) EFFICIENCY (COUNTS/GAMMA)

59.536 2.682446E-02
#8.032 8.210956£-02
122.0614 1.118411E-01
165.0853 1.066653E-01
279.1967
391,660 5.704220€-02
513.99
661.65 3.685958E-02
898.021 2.541629€-02
173.287 2.161710€-02
1332.501 1.9753936-02
1836.129 1. 484468602

EQUATION 0-165 KEV
LOGCEFF) = -5 . B44056E+01
A 2.310700E+01 *LOG(ENERGY)
. 2.371355E%00 “ OG(ENERGY) 2

EQUATION 165-1836 KEV
LOGCEFF) = -1.718967€+01
8.164155£+00 *LOG(ENERGY)
-1.304196E+00 *LOGENERGY) 2
. 7.0259U5E-02 *LOG(ENERGY) ™S

GEA CALIBRATION RECORD PROCEDURE L0-508-003



Analytical Batch

Las Secwent SeriaL #: F0941 Customer ID: 000008
INSTRUMENT WA77344 Uranium Analysis
Proceoure /Rev|{ LA-925-106/A-1 Fusion Dissolution
Tecunorocist | M. Franz
Date January 09, 1990
TEMPERATURE N/A
Starting Tive| 1000
Exoing TimMe 1330
ChemisT S. A. Catlow
DescripTION Las ID DescripTION Las 1D
1| initial LMCS Check Std. F0293 12
2 | Reagent Blank F0308 13
3 Sample Composite 8 F0294 14
4 | Duplicats Sample Composite 8 F0295 15
5 | spike Composite 8 F0296 16
6 | Final LMCS Check Std. F0297 17
7 18
8 19
9 20
10 21
11 22
StanparD TYPE Primary Book # Secono Book # Tuiro Boox # Finar Vo,
& Acrauor VoL. & Actauor Vor. & Aciauor Vou. of St0.
LMCS Check Std. 58B38/1_uL 5.7 mL
Spike 58B38/1 ul F0294/0.5 ul 5.8 mL

§ST-102 Rev. | 10/2/90 Interim



Analytical

Batch

Las SecMent SeriaL #: F0941 Customer ID: 000008
I NSTRUMENT N/A ICP
Procepure /Rev] LA-505-151/A-0 Fusion Dissolution
Tecunorogist | J. A. White
Date April 30, 1990
TEMPERATURE N/A
StarTing Tive | 0800
Ewping TimEe 1530
CHeMisT S. A. Jones
DescripTion Lag_ID Descriprion Lag 1D
1 Initial LMCS Check Std N/A 12 Duplicate Sample Comp 06 £0924
2 LMCS Digested Std FO%75% 13 Sample Comp 08 F0947
3 Reagent Blank FO583 14 Duplicate Sample Comp 08 FO9408
4 Sample 89-076 FO576 15 Final LMCS Check Std N/A
5 Duplicate Sample 89-076 FOS77 16
6 Spike Sample 89-076 F0578 17
7 LMCS Digested Std FO579 18
8 LMCS Check Std N/A 19
9 Sample Comp 14 F1001 20
10 Duplicate Sample Comp 14 F1002 21
" Sample Comp 06 F0923 22
STANDARD TYPE Primary Book # Seconp Book # Tuiro Boox # Finat Vou.
% Avtauor Vot. & Avrouvor Vou. & Actauor Vou. of Sto.

LMCS Check Std 78C11K/1.0 mL 83BB3A/1.0 mL 77C11J11.0 mL 1.0 mt
Digested Std 78C11K/5.0 mL 83B83A/5.0 mL 77C114/5.0 mL 50.0 mL
Spike 78C11K/5.0 mL 82838G/5.0 mL 77C11J/5.0 mbL

Spike conc FO578/0.4986 g 50.0 mL

|

$ST-102 Rev. | 10/2/90 Interim




ICP  Results

Date Analyzed:

Procedure:
Analyst:
Digestion
Procedure:

Aluminum
Antimony
Arsenic
Barium
Beryllium
Bismuth
Boron
Cadmium
Calcium
Cerium
Chromium
Cobalt
Copper
Europium
Iron
Lanthanum
Lead
Lithium
Magnesium
Manganese
Mercury
Molybdenum
Neodymium
Nickel
Phosphorou
Potassium
Samarium
Selenium
Silicon
Silver
Sodium
Strontium
Sul fur
Tantalum
Thallium
Thorium
Tin
Titanium
Tungsten
Uranium
vanadium
zZinc
Zirconium

92

Instrument
starting

LMCS

Standard

x

100.70%
103.07%
114 .94%
99.30%
95.99%
106.23%
100.71%
98.69%
102.21%
92.37%
90.41%
94 .24%
100.63%
98.16%
103.46%
947X
105.09%
98.13%
102.45%
100.16%
105.34%
96.36%
85.78%
97.87%
112.63%
98.374
95.61%
105.26%
90.12%
102.71%
98.55%
100.99%
106.15%
96.79%
101.95%
102.75%
100.68%
99.79%
83.80%
102.10%
95.92%
100.16%
98.91%

April 30,1990
LA-505-151/A-0
J. A. White

Acid Digestion
LA-505-159/A-0

Acid
Digest.
LMCS
Standard
%

92.02%
87.00%
# 99.864
93.10%
87.90%
94.31%
93.20%
93.70%
143.70%
50.50%
87.60%
95.40%
92.60%
92.70%
128.30%
89.66%
96.71%
88.00%
108.40%
97.50%
89.88%
87.60%
# 50.50%
94.20%
# 96.46%
74.68%
3.00%
88.26%
30.04%
91.20%
97.68%
96.30%
95.42%
76.60%
83.48%
87.41%
98.20%
91.90%
# 69.72%
-13.59%
86.90%
95.20%
88.94%

RAW DATA
Wet
Reagent Weight
BLANK Sample
ppm ug/g
0.33 307798
0.02 LT -2019 LT
-0.02 LT -429 LT
0.01 =112 LT
0.00 LT 19 LT
0.03 LT -24651 LT
0.06 164
0.00 LT =77 LT
0.78 2519
-0.08 LY ~4512 LT
0.01 -170 LY
0.00 LT -242 LY
0.01 LT -280 LT
0.00 LT -81 LT
0.58 354
-0.01 LT -368 LT
0.03 LT 1272 LY
-0.01 LT =216 LT
0.17 647
0.03 4L6
0.01 -73 LT
0.00 LT -166 LT
-0.06 LT -3368 LT
0.00 LY 2104
0.10 -385 LT
-0.09 LT 0
-0.12 LT 4957 LT
-0.02 LT -1245 LT
0.82 4064
-0.01 LY -381 LT
0.35 2940
0.00 29
0.14 -200 LT
-0.01 LY -808 LT
-0.11 LY -5676 LT
-0.08 LT =3404 LT
0.02t7 -218 LT
0.09 -188 LT
0.01LT -387 LT
-0.89 LT -32297 LY
-0.01LY 213 LT
0.08 65
-0.01LT -500 LT

LT: Less Than
NC: Not Calibrated

NOT CALC: Not Calculated

# Instrument Standards Outside

SUMMARY

Acid Digested LMCS Standard

Reagent Blank

Core 8 Composite

Duplicate of Core 8 Composite

Spike of 89-076
Acid Digested LMCS Standard

Wet
Weight
Sample

Duplicate
ug/g

310987
-702 LT
-123 LT

=30 LY
11 LT
-1562 LT
439
-4 LT
4046
-1516 LT
=50 LT
69 LT
=76 LT

-25 LY

632

103 LT

-86 LT

=75 LT
496
74
-22 LT
-88 LT
-1538 LT
3034
149 LT

0
1643 LT
-135 LY

21979

=162 LT
7153
507
231 L7
-358 LT
-2830 LT
-1345 LT
-75 LY
-80 LY
=147 LY

-11835 LY
-184 LT
143
=179 LY

Control Limits

Spike
Recovery
%

NOT CALC.
-243.70%
114.58%
103.93%
101.02%
-117.00%
76.57%
98.39%
170.51%
-1338.00%
232.52%
7.304
114.10%
101.78%
NOT CALC.
98.06%
112.52%
99.66%
421.22%
211.90%
226.514
94.24%
-977.80%
101.41%
13.07%
-733.60%
-1619.00%
128.63%
102.49%
-87.604
NOT CALC.
146.91%
150.68%
-36.62%
-210.80%
-112.5%%
100.18%
103.53%
13.28%
-1080.64%
31.20%
136.21%
117.87%

FOS75
F0583
FO947
F0948
FO578
FO579

LMCS

ACID
Digestion
%

96.56%
67.00%
1064.44%
92.70%
90.60%
101.54%
92.60%
91.10%
164.90%

0.80%
85.80%
86.60%
90.60%
94.90%
126.30%
91.90%
103.09%
86.20%
107.20%
97.00%
94 .80%
91.18%
18.90%
90.70%
105.20%
44 .60%
43.80%
95.04%
30.36%
96.10%
85.924
96.00%
101.22%
80.42%
91.10%
4. 774
94.72%
94 .68%4
73.20%
35.91%
90.90%
93.90%
92.02%

Closing
LMCS
Standard
X

99.27%
99.07%
113.03%
97.17%
94.22%
107.22%
98.05%
96.89%
99.95%
90.43%
88.92%
99.92%
98.31%
96.39%
100.84%
93.39%
108.06%
95.95%
99.84%
98.30%
104.63%
94.24%
87.30%
96.04%
114.97%
98.37%
99.90%
103.894
87.78%
102.54%
96.79%
98.64%
105.85%
95.64%
101.34%
102.26%
98.67%
96.79%
81.87%
107.36%
94 .94%
98.31%
96.18%
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ICP  Results

Date Analyzed:
Procedure:
Analyst:
Digestion
Procedure:

Aluminum
Ant imony
Arsenic
Barium
Beryltium
8ismuth
Boron
Cadmium
Calcium
Cerium
Chromium
Cobalt
Copper
Europium
Iron
Lanthanum
tead
Lithium
Magnes ium
Manganese
Mercury
Molybdenum
Neodymium
Nickel
Phosphorous
Potassium
Sainar Tum
Sclenium
Silicon
Silver

Vunialun
Thatlium
Thorium
Tin
Titanium
Tungsten
Uranium
Vanadium
2inc
Zirconium

Instrument
Starting
LMCS
Standard
%

100.70%
103.07%
114.94%
99.30%
95.99%
106.23%
100.71%
98.69%
102.21%
92.37%
90.41X
94 .24%
100.63%
98.16%
103.46%
94.17%
105.09%
98.13%
102.45%
100.16%
105.34%
96.36%
85.78%
97.87%
112.63%
98.37%
95.61%
105.26%
90.12%
102.71%
98.55%
100.994
106.15%
96.79%
101.95%
102.75%
100.68%
99.79%
83.80%
102.10%
95.92%
100.16%
98.91%

April 30,1990
LA-505-151/A-0
J. A. White
Acid Digestion
LA-505-159/A-0

Acid
Digest.
LMCS
Standard
%

92.02%

87.00%

# 99.86%
93.10%

87.90%

94.31%

93.20%

93.70%
143.70%
50.50%

87.60%

95.40%

92.60%

92.70%
128.30%
89.66%

96.71%

88.00%
108.40%
97.50%

89.88%

87.60%

# 50.50%
94 .20%

# 96.46%
74 .68%

3.00%

88.26%

30.04%

91.20%

97.68%

96.30%

95.42%

76.60%

83.48%

87.41%

98.20%

91.90%

# 69.72%

86.90%
95.20%
88.94%

RAW DATA
Wet
Reagent Weight
BLANK Sample
ppm ug/g
0.33 307798
0.02 LT 2019 LT
-0.02 LT 429 LT
0.01 -112 LT
0.00 LY =19 LY
0.03 1T -2451 LY
0.06 164
0.00LT =77 LT
0.78 2519
-0.081LT 4512 LT
0.01 =170 LY
0.00LT 242 LT
0.01LT -280 LT
0.00LT -81 LT
0.58 354
-0.01LY -368 LT
0.03 LT -1272 L7
-0.01 LY =216 LT
0.17 647
0.03 46
0.01 =73 LT
0.00 LT -166 LT
-0.06 LY -3368 LT
0.00 LT 2104
0.10 =385 LT
-0.09 LY 0
-0.12 LT -4951 LY
-0.02 LT -1245 LT
0.82 4064
-0.01 LT -381 LT
0.35 2940
0.00 29
0.14 -200 LT
-0.01 LT -808 LT
-0.1 LT -5676 LY
-0.08 LY ~-3404 LT
0.02 LT -218 LY
0.09 -188 LT
0.01 LT -387 LT
-0.89 LT -32297 LT
-0.01 LY =213 LT
0.08 65
-0.01 LT -500 LT

LT: Less Than

NC: Not Calibrated
NOT CALC: Not Calculated
# Instrument Standards Outside Control Limits

SUMMARY

Acid Digested LMCS Standard
Reagent Blank

Core 8 Composite
Duplicate of Core B Composite
ke of 89-076
Acid Digested LMCS Standard

Spi

Wet
Weight
Sample

Duplicate
ug/g

310987
=702 LY
=123 LY

-30LT
11T
-1562 LT
439
-4 LT
4046
-1516 LT
-50 LT
69 LY
-76 LT
-25 LT
632
-103 LT
-86 LT
=75 L7
496
74
-22 L7
-88 LT
-1538 LT
3034
149 LT
0
-1643 LY
-135 LT
21979
-162 LT
7153
-5LT
231 LT
-358 LT
-2830 LY
-1345 LY
=75 LT
-80 LT
=147 LY

-11835 LT
-184 LT

143
=179 LT

Spike
Recovery

%

NOT CALC.

9.00%

NOT CALC.

9.
8.

34%
31%

17.05%

-133.
23.
0.

80%
25%
73%

7.33%

NOT CALC.

39.

56
1

43.
-97.
.29%

6.
-183.

1"

53.
-8.

26%

.37%
97X
42,
21.

124
19%

03%
78%

53%
40%

57%
76%

NOT CALC.

14.

-18.

45.
49.

69%

4L0%

14%
15%

13.42%
42.85%

3
3
F
F
F
F

Diges

96
67

104.
92.
90.

101

92.

91

144.
0.
85.
86.
90.
9%.
126.

N

103.
86.
107.
97.
94.
91.
18.
90.
105.
44,
43.
95.
30.
96.
85.

gé
Tul

80.

91

94.

9

94.
73.
35.
90.

93
92

0575
0583
0947
0948
0578
0579

LMCS
ACID
tion

%

.56%
.00%
44%
70%
60%
.54%
60%
.10%
90%
80%
80%
60%
60%
90%
30%
.90%
09%
20X
20%
00%
80%
18%
90%
70%
20%
60%
80%
04X
36%
10%
92%
R
ryas
42%
.10%
T7%
L7124
68%
20%
914
90%
.90%
.02%

Closing

LMCS

Standard

99.
99.
113.
97.
94.
107.
98.
96.
99.
90.

99.
98.
96.
100.
93.
108.
95.
99.
98.
104.
9.
87.
96.
114.
98.
99.
103.
87.

162

Y.

AV

95.

10

102.
98.
96.

81

107.
94.

98
96

%

274
07%
03%
17X
22%
22%
05%
89%
95%
43%
.92%
92%
31%
394
B4%
39%
06%
95%
84%
30%
63%
24%
30%
04%
97X
374
90%
89%
784
564

79%

[N
64%
.34%
26%
674
79%
.87%
36%
94%
3%
.18%



Aluminum
Antimony
Arsenic
Barium
Beryllium
Bismuth
Boron
Cadmium
Calcium
Cerium
Chromium
Cobalt
Copper
Europium
lron
Lanthanum
Lead
Lithium
Magnesium
Manganese
Mercury
Molybdenum
Neodymium
Nickel
Phosphorous
Potassium
Samarium
Setenium
Silicon
Silver
Sodium
Strontium
Sul fur
Tantalum
Thaltium
Thorium
Tin
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium

Ditlution
Factor
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ICp

Date Analyzed:
Procedure:
Analyst:
Digestion
Procedure:

SST-1

10.31

9.93

10.07
9.87
10.22
9.24
9.04
9.42
10.06

10.35

9.81
10.25
10.02

24 .64
10.10

50.34

10.02

1.00

Results

SST-2

53.22

9.82

47.18
52.65

9.56

10.27

51.48

51.15

1.00

April 30,1990
LA-505-151/A-0
J. A. White

Acid Digestion
LA-505-159/A-0

Starting

RAW DATA

Acid Digested LMCS Standard

Reagent Blank
Core B8 Composite

Duplicate of Core 8 Composite

spike of 89-076

Acid Digested LMCS Standard

LMCS Standard

Instrument
Standard

ppm

SST-3

50.35

57.47

9.60

26.34
48.18

56.32

52.63
45.06

53.08
48.40
50.98

49.90
20.95

49.46

Recovery

%

100.70%
103.07%
114.94% #
99.30%
95.99%
106.23%
100.71%
98.69%
102.21%
92.37%
90.41%
94.26%
100.63%
98.16%
103.46%
94.17%
105.09%
98.13%
102.45%
100.16%
105.34%
96.36%
85.78% #
97.87%
112.63% #
98.37%
95.61%
105.26%
90.12%
102.71%
98.55%
100.99%
106.15%
96.79%
101.95%
102.75%
100.68%
99.79%
83.80% #
102.10%
95.92%
100.16%
98.91%

LMCS Acid
Acid Digestion
Digestion Standard
Standard Recovery
ppm X
4.60 92.02%
0.87 87.00%
4.99 99.86%
0.93 93.10%
0.88 87.90%
4.73 94.31%
0.93 93.20%
0.94 93.70%
1.44 143.70%
0.51 50.50%
0.88 87.60%
0.95 95.40%
0.93 92.60%
0.93 92.70%
1.28 128.30%
4 .49 89.66%
4.85 96.71%
0.88 88.00%
1.08 108.40%
0.98 97.50%
2.25 89.88%
4.38 87.60%
0.51 50.50%
0.94 94 .20%
4.82 96.46%
1.87 74.68%
0.03 LT 3.00%
4.41 88.26%
1.50 30.04%
0.91 91.20%
2.44 97.68%
0.96 96.30%
4.77 95.42%
3.83 76.60%
4.17 83.48%
4.38 87.41%
4.91 98.20%
4.60 91.90%
1.74 69.72%
-0.68 LT
0.87 86.90%
0.95 95.20%
4.45 88.94%

10.00

FO575
FO583
FO947
F0948
FO578
FO579

Reagent
Blank

-0.01 LT

1.00

Page 1 of 4

Digestion
Weight
Volume
Sample

Dilution
Three
ppm



ICP Results RAW DATA

pPage 2 of 4
0.00271 g/mL Digestion 0.00212 g/mL Digestion 0.00997 g/mlL
0.6787 g Weight 0.5306 g Weight 0.4986 g
250.00 mL Volume 250.00 mL volume 50.00 mL
Sample Sample Sample Sample Sample Spike of Spike of Spike of
Duplicate Duplicate Duplicate Sample Sample Sample
Dilution Dilution Dilution Dilution Dilution Dilution Dilution Dilution
Two One Three Two One Three Two One
ppm pPpm ppm ppm ppm pPpm ppm ppm
Aluminum 835.61 828.64 659.79 662.02 546.54 533.49
Antimony -31.58 -5.48 LT -10.74 1,469 LT 0.00 -2.464 LT
Arsenic -8.27 -1.16 LT -1.80 -0.26 LT 5.39 4.36
Barium -1.79 -0.30 LY 0.05 -0.06 LT 1.27 0.90
Beryllium -0.28 -0.05 LY -0.04 -0.02 LT 0.97 0.96
8ismuth -39.20 -6.66 LY -10.17 -3.31 LT 178.87 171.48
Boron 1.96 0.44 5.13 0.93 4.16 0.93
Cadmium -1.14 -0.21 LY -0.26 -0.09 LT 0.92 0.83
Calcium 6.84 6.14 8.58 8.27 5.57 5.16
Cerium -70.80 -12.25 L7 -1.03 -3.22L7 2.31 -13.38 LT
Chromium -2.59 -0.46 LY -0.34 -0.11 LT 14.15 13.27
Cobalt -3.28 -0.66 LY 1.05 0.15 LT 1.29 0.07 LY
Copper -4.56 -0.76 LT -0.21 -0.16 LT 1.61 0.73
Europium -1.30 -0.22 LY -0.01 -0.05 LT 0.99 0.73
Iron 0.25 0.96 1.74 1.34 262.92 258.11
Lanthanum -5.07 -1.00 LT 0.18 -0.22 LT 4.98 3.93
Lead -19.22 -3.45 LY -6.12 -0.18 LT 15.73 8.27
Lithium -3.37 -0.59 L7 -0.07 -0.16 LT 0.82 0.20
Magnesium 1.76 1.05 1.05 2.01 5.54 2.41
Manganese -0.18 0.13 0.10 0.16 39.70 39.05
Mercury -1.69 -0.20 LT 0.31 -0.05 LT 10.25 2.93
Mol ybdenum -3.01 -0.45 LT -1.28 -0.19 LT 4.44 4.30
Neodymium -51.02 -9.14 LT -4.33 -3.26 LT -2.80 -9.78 LT
Nickel 2.65 5.7 5.83 6.44 1.50 1.13
Phosphorous -8.63 -1.04 LT 1.20 0.32 LT 38.10 34.07
Potassium NA NA NA NA 1.64 -18.34 LT
Samarium -79.48 -13.44 LT -0.89 349 LT 0.89 -16.19 LY
Selenium -29.54 -3.38 L7 -6.96 -0.29 LT 9.76 6.47
Silicon 31.00 11.03 46.63 12.47 4.95 5.36
Silver -5.73 -1.03 LY -0.50 -0.34 LT 0.12 -0.88 LT
Sodium 0.12 7.98 43.44 15.18 923.60 911.02
Strontium -0.58 0.08 0.02 -0.01 LT 4.99 4.85
Ssul fur -5.07 -0.54 LT 0.24 0.49 LT 18.84 16.44
Tantalum -11.68 -2.19 LT -1.55 -0.76 LY 0.30 -1.83 LT
Thatlium -101.10 -15.41 LT 5.18 -6.01 LT 12.16 -10.54 LT
Thorium -52.85 -9.24 LY -3.43 -2.85 LT 4.46 -5.64 LT
Tin -3.90 -0.59 LY -0.80 -0.16 LT 5.29 4.51
Titanium -2.83 -0.51 L7 -0.41 -0.17 LY 4.92 4.58
Tungsten -8.70 -1.05 LT -2.32 -0.31 LY 0.61 0.33 LT
Uranium -509.00 -87.68 LY -21.05 -25.11 LT 41.18 -54.14 LT
Vanadium -4.35 -0.58 LY 0.22 -0.39 LT 0.50 0.31 L7
Zinc -0.34 0.18 0.08 0.30 3.23 2.89
Zirconium -8.02 -1.36 LT -0.25 -0.38 LT 5.80 4.28
Diltution 101.00 21.00 1.00 101.00 21.00 1.00 101.00 21.00
Factor

95



Aluminum
Ant imony
Arsenic
Barium
geryliium
Bismuth
Boron
Cadmium
Calcium
Cerium
Chromium
Cobalt
Copper
Europium
Iron
L.anthanum
Lead
Lithium
Magnesium
Manganese
Mercury
Mo!lybdenum
Neodymium
Nickel
Phosphorous
Potassium
Samarium
Selenium
Silicon
Silver
Sodium
Strontium
sul fur
Tantalum
Thallium
Thorium
Tin
Titanium
Tungsten
Uranium
vanadium
Zinc
Zirconium

Dilution
Factor
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ICP

Results
Spike Standard
Recovery LMCS
Acid
Digestion
* PP
NOT CALC. 4.83
0.67
5.22
9.00% 0.93
0.9
NOT CALC. 5.09
9.34% 0.93
8.31% 0.9
17.05% 1.45
-133.80% 0.01
23.25% 0.86
0.73% 0.87
7.33% 0.91
0.95
NOT CALC. 1.26
39.26% 4.60
56.374 5.17
1.97% 0.86
42.12% 1.07
21.19% 0.97
2.37
43.03% 4.56
-97.78% 0.19
11.29% 0.91
6.53% 5.26
-183.40% 1.12
0.44
4.75
53.57% 1.52
-8.76% 0.96
NOT CALC. 2.15
14.69% 0.96
5.06
-18.40% 4.02
4.56
4.75
45.14% 4.74
49.15% 4.73
1.83
1.80
0.91
13.42% 0.94
42.85% 4.60

10.00

Diges

Acid
tion

standard

Reco

96
67
104
92

90.

101

92.
91.
144
0.

85

86.
90.
9.
126.

91

103.
86.
107.
97.
9.

91

18.
90.

105

bb .
43.
95.
30.
96.
85.
96.

101

80.
91.
9.
94.
94.
73.
35.
90.
93.

92

very
%

.56%
.00%
JAG%
.70%
60%
.56%
60%
10%
90%
80%
.80%
60%
60%
90%
30%
.90%
09%
20%
20%
00%
80%
.18%
90%
70%
.20%
60%
80%
04%
36%
10%
92%
00%
.22%
4L2%
10%
7%
72%
68%
20%
91%
90%
90%
.02%

SST-1

9.

-
O 00 O Yo

24.

24.
.86

49.

91

.72

.81
.69
.00
.04
.89
.99
.83

.08

.60
.98
.83

.60

59

20

34

.83

.00

RAW DATA

SST-2

53.72

9.64

46.79
54.14

9.99

10.25

51.23

53.79

1.00

Ending
LMCS
Standard

§ST-3
49.63
56.52

9.42

26.16
47.12

57.48

51.95
43.89

52.93
47.82
50.67

48.39
20.47

9.49
48.09

1.00

Standard
Recovery

%

99.27%
99.07%
113.03% #
97.17%
94.22%
107.22%
98.05%
96.89%
99.95%
90.43%
88.924% #
99.92%4
98.31%
96.39%
100.84%
93.39%
108.06%
95.95%
99.84%
98.30%
104.63%
94 .26%
87.30% #
96.046%
114.97% #
98.37%
99.90%
103.89%
87.78% #
102.54%
96.79%
98.64%
105.85%
95.64%
101.34%
102.26%
98.67%
96.79%
81.874 #
107.36%
94 .94%
98.31%
96.18%

Page 3 of 4

Spike
Standard
LMCS

ppm
added

10.00

10.00

10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00

10.00
10.00
10.00
10.00
10.00
10.00

10.00
10.00
10.00
10.00
10.00

10.00
10.00
10.00
10.00

10.00
10.00

Spike
Standard
1D

Book

#

82B38G
78C11K
77C114



Aluminum
Antimony
Arsenic
Barium
Beryllium
Bismuth
Boron
Cadmium
Calcium
Cerium
Chromium
Cobalt
Copper
Europium
Iron
Lanthanum
Lead
Lithium
Magnesium
Manganese
Mercury
Mol ybdenum
Neodymium
Nickel
Phosphorous
Potassium
Samarium
Selenium
Silicon
Silver
Sodium
Strontium
Sul fur
Tantalum
Thallium
Thorium
Tin
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium

Dilution
Factor
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Results
SST-1 SST-2
10.00
10.00

50.10
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
50.10
50.10
10.00
10.00
10.00
10.00
10.00
25.00
10.00
10.00
25.00
10.00
50.10
50.00
50.10
10.00

L
Standa
val

SS

50

50

10

25.
50.

50.

50.
50.

50.
50.
50.

50.

25.

10.

50.

MCS
rds
ues
ppm
1-3
.00

.00

.00

00
00

00

00
00

00
00
00

00

00

00

00

LMCS
Standard

1Ds

Book

#
78C11K
83B883A

77¢11

ACID
DIGESTION
LMCS
STANDARD
VALUES

ppm
in
Sample

50.00
10.00
50.00
10.00
10.00
50.10
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
50.10
50.10
10.00
10.00
10.00
25.00
50.00
10.00
10.00
50.00
25.00
10.00
50.00
50.00
10.00
25.00
10.00
50.00
50.00
50.00
50.10
50.00
50.00
25.00
50.10
10.00
10.00
50.00

1.00

RAW DATA

ACID
DIGEST.
LMCS

IDs
Book

#
78C11K
83883A
77C114

Page 4 of 4



ICP cCalibration Report

Procedure: LA-505-151 Revision: A-O
Instrument: WB39939

Technologist: J.A. White

Date: April 30, 1990

Calibration Standards for ICP Program "SST"

Element Standard Element Standard
Aluminum SST-3 Antimony SST-4
Arsenic SS8T-4 Barium s58T-2
Beryllium SST-2 Bismuth SST-4
Boron SST-3 Cadmium SST=-2
Calcium SST-2 Cerium SST-5
Chromium SST=-2 Cobalt SST-2
Copper SST-2 Europium SST-5
Iron SST-2 Lanthanum SST-5
Lead SST-4 Lithium SST-1
Magnesium SST-2 Manganese SST-2
Mercury SST-3 Molybdenum SST-3
Neodymium S8T-5 Nickel SST-2
Phosphorous SST-3 Potassium SST-1
Samarium SST~-5 Selenium SST~4
Silicon SST-3 Silver SST-2
Sodium ssST-1 Strontium sSsT-2
Sulfur SST-3 Tantalum SST-3
Thallium SST-4 Thorium Ss8T-4
Tin SST-4 Titanium SST-3
Tungsten SST-3 Uranium SST-4
Vanadium SST-2 Zinc ssT-2
Zirconium SST-3

IcP sStandard Formulations

SST-0:
Calibration blank, 1 M ultrex HNO3.

SST-1:
Stock solutions from AESAR/John Mathey Inc., Seabrook, NH 03874.
Individual element solutions as follows:

Li LlCO 10,000 ppm in 5% HNO; Lot# 14394A

K KNO, 10 000 ppm in 5% HNO; Lot# 143792

Na NaCO 10 000 ppm in 5% HNO Lot# 14400A
200 mL of standard made by comblnlng 25 mL HC1/HNO,4 mixed acid, 1
mL each single element standards, and water.
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SST-2:

Stock solutions from VHG labs, 1Inc., 180 Zachary Rd. #5,
Manchester, NH 03103. Mixed element standards as follows:
SM-10 Li, Na, K, Rb, Cs, Be, Mg, Ca, Sr, & Ba 100 ppm
Lot# 0-119A
SM-20 Vv, Cr, Mn, Fe, Co, Ni, Cu, Zn, Ag, & Cd 100 ppm

Lot# 0-119B
50 mL of each mixed standard are added to a 250 mL volumetric flask
and diluted to volume with 1 M HNO3.

SST-3:
Stock solutions from AESAR/John Mathey Inc., Seabrook, NH 03874.
Individual element solutions as follows:

Al Al 10,000 ppm in 10% HCl Lot# 9-053A

B H_,’BO3 10,000 ppm in 1% DHQOH Lot# 9-335A

Hg Hg 10,000 ppm in 5% HNO, Lot# 8-656S

Mo Mo 10,000 ppm in 5% Hci Lot# 9-159T

P P 10,000 ppm in 5% HNO3 Lot# 9-160A

Si Si 1000 ppm in KOH Lot# 086DM Spex Industries, Edison, NJ
S (NH,),SO, in H,0 Lot# 9-231M

Ta TaCl% 10,000 ppm in 5% HCl/tr HF Lot# 9-335M

Ti Ti 10,000 ppm in 5% HF Lot# 9-079EE

W W 10,000 ppm in 5% HF/tr HNO; Lot# 8-685L

zr ZrClQO 10,100 ppm in 5% HCl Lot# 9-078G
50 mL of each mixed standard are added to a 250 mL volumetric flask
and diluted to volume with 1 M HNO33.

SST-4:
Stock solution from VHG labs, Inc., 180 Zachary Rd. #5, Manchester,
NH 03103. Mixed element standard as follows:
SM-50 Ga, In, Tl1, Ge, Sn, Pb, As, Sb, Bi, Se, Te, Th, & U 100
ppm Lot# 0-119D
Solution is used directly for calibration.

SST-5:
Stock solution from VHG labs, Inc., 180 Zachary Rd. #5, Manchester,
NH 03103. Mixed element standard as follows:
SM-60 Sc, Y, La, Ce, Pr, Nd, Sm, Eu, ¢éd, Tb, Dy, Ho, Er, Tm,
Yb, & Lu 100 ppm Lot# 7-165F
50 mL of SM-60 is added to a 250 mL volumetric flask and diluted to
volume with 1 M HNO,.



ICP Calibration - April 30, 1990

Sample name ¢ G5TO
Proqgramme . S8T 30-Apr-90 10:18:3%
NAME MV INT RSE
AL 2.20 1.14
S 0.53 0.78
A 1.595 1.03
j U= 4,02 0.97
KE 0.94 2.32
B1 6.1 Q.72
B §5.582 1.17
cu 3.43 0.84
CA 0.51 1.71
CIZ 5.67 1.02
CR 1.58 1.26
co 0.26 .22
cu 3.20 0.99
EU 4.28 1.17
I'E 1.83 0.60
LA 0.37 1.10
FRB 0.32 0.73
LI 3.96 0.95
M0 0.49 0.91
MN 1.01 1.12
HG .82 0.85
MO 2.81 0.71
NIt 5.68 1.14
NI 5.34 0.50
|3 1.67 0.91
K 3.20 0.53
OH 5.17 1.03
SE 2,48 0.87
41 3.87 0.16
Al 16.70 0.91
NA 5.60 1.23
SK 3.81 0.83
] 0.92 1.a8
TA 4.57 1.16
TL 5.03 0.87
TH 1.14 1.07
SN 1.97 1.09
TI 4.21 0.77
W 2.10 1.%53
U $.37 1.09
V1 %.09 0.93
H 4.G69 0.63
PA 4.9% 0.8%

100
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ICcp

Calibration - April 30,

1990

Sample name

Frogramme H
NAME MV INT
L1 593.61
K 16.56
NA 7%.89
Sample nrane H

Programme

NAME MU INT
EA 437.78
B 571.45
co uub.48
M2} 288.09
CK 114.65
co 6.01
cu 133.33
ER 174.15
MG 639.16
MN 415.50
NI 259.77
AG 621,48
Sk 7277.57
vl 236.32
N 844.10
Sample name :
Programne H
NAME MV INT
AL 26.28
B 783.88
HG 1144.03%
no 456.99
F 77.7%
St 103.25
S 49.36
A 202.446
TI 662.47
W 104.41
R 243.32

Sample name

Programme

NAME MV INT
SHE 10.88
As 175.43
BI 155.85
PR 8.02
SE 75.98
TL 59.00

SST1
5ST

RSD

0.25
0.20
0.21

$612
S67T

0.60
0.61
0.56
0.58
1.83
1.37
0.58
0.59
0.41
0.44
0.49
0.46
0.56

0.47

SST3
SS6T

KSD

W55
0.71
0.43
0.G6
0.56
0.99
0.80
0.63
0.5
0.63
0.51

§6T4
56T

30-Apr-90

30-Apr-90

30-4pr-90

30-Apr-90

10:22:140

10:24:28

10:27:02

10:29:04
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ICP

Calibration - April 30, 1990

Sample name : 5574

FProgramme : 5ST 30-a4pr-90 10:29:04
NAME MV INT RS

Sk 10.88 1.0

AS 174.33 0.66

B 155.8% 0.56

PR 8.02 0.63

SE 5.98 0.5Y

TL 59.00 0.32

H 20.76 .50

SN 383.46 0.71

u 16.295 0.47

Sample name : SST1S

Frogqramnme 1 SST 30-Apr-90 10:31:36
NAME MV INT RSD

CE 21.38 0.28

EU 670.06 0.58

LA 8.07 0.35

ND 27.77 0.15

SM 18.02 ¢.28

Froqramme rame : SST Channel name : AL

Polynomial type

Curve Min Int Max Int Curve Coefficients
(091 c2
CrV1 2.0910 27.594 ~0.457031E+01 0.207647E+01
Name Number Int. Conc True Calc Conc %Z Error
(x> (Y) ) Cone Error
8810 0 2.2010 0.0000 0.0000 0.0000 0.0000
S5T3 0 26.280 50.000 $0.000 H0.000 -0.000 ~-0.000
Frogramme rname @ S8T Charnel nawe © SKE1 Folynomial type
Curve Mir Int Max Int Curve Coefficients
[} ca
Ckvl 0.35076 11.421 =-0.516647E+01 0.966900E+01
Name Nunber Int. Conc True Cale Conc Z Error
(X) ) xY) Canc Error
K510 9 0.5343 0.0000 0.0000 0.0000 0.0000
S5T4 [ 10.877 100.00 100.00 100.00 0.0000 0.0000

Curve
CkV1

CRUL

: CC

Curve

CRrV1
Ckvl

C3




103

ICP

Calibration - April 30, 1990

Programme name  SST {hannel nanre I AS Folynomial type 2 CC
Curve Min Int Mawx Int Curve Coefficinnts
co [} c2 c3
CxV1 1.4763 184.10 -0.B94243E+00 0.575446E+00
Name Number Int. Cone True Calc Conc Z Error Curve
(X) Y)> oY) Caonc Error
58710 o} 1.5%40 0.0000 0.0000 0.0000 0.0000 CRV1
SUTA 0 17%5.33 100.00 100.00 100.00 0.0000 0.0000 CrVI
Fraqramme name : S8T Channel name : KA Polyrnomial type = CC
Curve Min Int Max Int Curve Coefficiernts
co c1 c2 .3
CRV1 3.8152 439.67 -0.18516RE+00 0.461076E-01
Name Number Int. Conc True Cale Conc % Error Curve
(X)) (Y) (& 8] Conce Error
§ST0 0 4.0160 0.0000 0.0000 -0.000 =~0.000 CrV1
SuT2 Q 437.78 20.000 20.000 20.000 0.0000 0.0000 (V1
Programme rname @ SST Charnel name : EKE1 Polynamial type & (C
Cuirve Mirm Int Max Int Curve Coefficients
co Cc1 [9¢] ca
CRV1 0.8955 00,02 -0.33046GE-01 0.350565E-01
Name Number Int. Conc True Cale Conc % Error Curve
(X3 (Y) Y Conce Error
SSTO 0 0.9427 0.0000 0.0000 -0.000 ~0.000 CrV1
€BT2 0 $71.49% 20.000 20.000 20.000 0.0000 0.0000 CrVI]
Frogqramme rame : SST Channel name * FKHI Polynomial type : CC
Curve Min Inot Max Int Curva Coefficients
cCo c1 c2 c3
CRV1 $.8694 163.33 -0.413G22E+01 0.669471E+00
Name Mumber Int. Conc True Cale Conc A _Error Curve
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ICP Calibration - April 30, 1990

——— TOTYTTOMI I CYye T
Curve Min Int Max Int Curve Coefficients
co cl cz2 ca
CRrRY1 5.8694 163.33 -0.4136G22C+01 0.G669471E+00
Name ttumber Int. Conc True Cale Conc %Z Error Curve
(X) (Y) (Y) Cone Error
455710 Q0 G.1783 0.0000 0.0000 0.0000 0.0000 CRVL
SHTA Q 15%.%% 100.0¢0 100,00 100.00 0.0000 05.0000 Ckul
Frogramme name @ SS8T Channel name ! H Polyromial type : CC
Curve Min Int Max Int Curve Coefficients
co cC1L cz ca3
CxV1 g.2468 82'3.07 ~0.35%54788E+00 O0.642382E-01
Name Number Int. Cone True Calce Conc %Z Error Curve
¢ X) ) Y) Conc Error
S8T0 0 5.9230 0.0000 0.0000 0.0000 0.9000 CRVIL
G193 0 783.88 S$0.000 S50.000 %50.€00 -0.000 -0.000 CRVL
Froqramme name I §ST Chanriel name : CI Folyrnomial type ! CC
Curve Min Int Max Int Curve Coefficients
co cl c2 C3
CkV1l 3.2547 583.25 -0.124118BE+00 0.362283E~-01
Name Number Int. Conc True Cale Conc X Error Curve
(xX) (Y) (Y) Cone Error
5510 0 3.4260 0.0000 0.0000 0.0000 0.0000 CRV1
S8T2 0 $95.48 20.000 20,000 20.000 -0.000 ~-0.000 CkVL
Pragramme name @ SST Channel name : CA Folynamial type ce
Curve Min Int Max Int Curve Coefficients
Co Ccl 9] [0¢]
CrV1 0.4804 G617.45 -0.172130E-01 0.340402E-0Q1
Name Nunmber Int. Conc True Cale Conc X Error Curve
X) (Y (Y) Conc Error
[8T0 n N _sns? nO_0onnn O . 0000 0O DOOJD PRV V.V.UN ax.
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FProgranme rname ¢ G887 Charnel name

ca Folynomial type

: s cC /
Curve Min Int Max Int Curve Coefficients i
Co Cl c2 c3 l
CRV1 0.4804 617.45 -0.172130E-01 0.34040G2E-01
i
Name Numter Int. Conc True Calce Corc Z Error Curve ;
X (Y) (Y) Conce Error !
$SSTO 0 0.5057 0.0000 0.0000 0.0000 0.0000 CRV1
SET2 0 388.05 20.000 20.000 20.000 0.0000 0.0000 CkKY1 i
Frog4ramme name : SET Channel name : CE Folynonial type : CC !
Curve Min Int Max Int Curve Caoefficients
co cl c2 Cc3
CRV1 5.385%9 22.449 -0.72171BC+01 0.127302E+01 1
|
Nane Number Int. Canc True Cale Conc “ Error Curve
(X) (Y) €Y) Canc Error
S6TO 0 9.6693 0.0000 0.0000 0.0000 0.0000 CkyV1 f
S8TY 0 41.380 20.000 20.000 20.000 0.0000 0,0000 CkV1 I
Programme name . §ST Channel name @ CK Folynomiul type = CC
Curve Min Int Max Int Curve Loefficients
co Cci c2 C3
CRV1 1.4988 120.39 -0.279042E+00 0.176870Q0E+Q0
Name Number Int,. Cornce True Cale Conc X Error Curve
(X) (Y) €Y) Conce Error
53570 0 1.5777 0.0000 0.0000 0.0000 0.0000 CkV1
SS8T2 0 114.65 20.000 20.000 20.000 0.0000 0.0000 CkV1
Programme name = SST Channel nmame : CO FPolynomial type @ CC
Curve Min Int Max Int Curve Coefficients
co cl c2 ca
CRVL 0.245%4 6.3147 -0.B9766G6E+00 (0.347484E+01
Name Number Int. Conc True Calc Canc Z Error Curve
(X} LY LYY Cana Eoa
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Frogramme name : SST Charnrnel name @ CO

Polyrnowmial type 3 CC
Curve Min Int Max Int Curve Coefficients
co Cl c2 C3
Cwvl 0.2454 6.3147 -0.897666E+00 0.347484LE+01
Name Numbter Int, Canc True Cale Conc 7% Error Curve
(%) YY) oY) Canc Errer
S5TO 0 0.2583 0.0000 0.0000 0.0000 0.0000 Ckv1
SGT2 0 6.0140 20,000 20.000 20.000 G,0000 0.0000 CERY1
Programme name : 36T Channel nmame : CU Folynomial type : CC
Curve Min Int Max Int Curve Coefficients
’ Co Cl c2 3
CrVL 3.0391 140.00 -0.4916A5E+00 0.1%3687E+00Q
Nam:» Number Int. Canc True Cale Cone Z Error Curve
(%) (Y) Y) Conc Error
SETe [V 3.1990 ©0.0000 0.0000 ~0.000 -0.000 CRV1
SGT2 [} 133.33 20.000 20,000 20.000 0.0000 0.0000 C(CkV1
Programme name ¢ S8T Channel name : EU Folyromial type @ CC
Curve Min Int Max Int Curve Coefficients
co Cl c2 C3
CRVY 4.0651 703.57 ~-0.128940E+00 0.300397E-01
Name Number Int, Conc True Cale Conc 4 Error Curve
X) oY) (@ 8 Conc Error
9570 0 4.2790 0.0000 0.0000 -0.000 -0.000 CRYV1
SSTS Q 670.06 20.0C0 20.000 20.000 0.0000 0.0000 CkvV1
Programme name : SST Channel name ! FE Polynomial type : CC
Curwve Min Int Max Int Cucrve Coefficients
co Ccl co C3
CRV1 1.7425 182.86 -0.212907E+00 O0.11GOGBE+GO
Name Numbier Int. Cone True Calc Caonc %Z Error Curve
(X) (Y) (Y) Cong Error




107

ICP

Calibration - April 30, 1990

Frogramme name : SST

Channel name : FE

Folyromial type :© CC
Curwve Min Int Max Int Curve Coefficients
co [ c2 C3
CkV1 1.7425  162.86 -0.212907E+00 0.11G60G6RE+00
Name Number Int. Cone True Cale Cone Z Errcr Curve
X)) Y) Y Conc Error
SSTO 0 1.8343 0.0000 90,0000 ~-0.000 -0.000 CRV1
5512 0 174,15 20.000 20.000 20.000 0.0000 0.0000 CKV1
Frogramme name : 55T Channel name © LA Falynomial type : CC
Curwve Min Int Max Int Curve Coefficients
co c1 c2 c3
Crvl 0.3490 8.4735 -0.953782E+00 0.299GS0E+01
Name Number Int. Cone True Cale Conce Z Error Curwve
(X) oY) (Y) Canc Errar
SST0 0 0.3673 0.0000 0.0000 0.0000 ©.0000 CkV1
§$515 0o B8,0700 20,000 20.000 20.000 0.0000 0.0000 CRVL
Programme name : §§7T Channel name I FE Folynomial type & (€
Curve Min Int Max Int Curve Coefficient-
co Ccl cz2 c3
CkV1l 0.3018 8.4242 -0.412269E+01 0.129780E+02
Name Number Int. Conc True Cale Conc Z Error Curve
(X) Y) (Y) Canc Error
SSTO 0 0.3177 0.0000 0.0000 -0.000 -0.000 CkV1
SH T4 0 8.023¢ 100.00 100,00 100.00 0.0000 0.0000 CHVIL
Programme name : SST Channel name ¢ LI Polyriomial type : CC
Curve Min Int Max Int Curve Coefficients
Co c1 c2 [oge:}
CRV1 3.7642 981.29 -0.3604A42E+950 0.909672E-01
Name Number Int. Conce True Calc Conc %Z Error Curve
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Programme nane : SST Channel nzme

N O 4 Folynonial type : CC
Curve Min Int Max Int Curve Coefficients
Cco Gl c2 rn3
CRV1 3.7642 581.29 ~0.360442E+00 0.909G72E-01
Name Number Int. Caone True Cale Corc 4 Error Curve
(X) (Y €Y) Cone Error
S5TO [} 3.9623 0.0600 0.0000 ~0.000 ~0.000 CrV1
SET1 0 333.61 %50.000 50.000 H0.000 0.0000 0.0000 C=rYL
Frogramme rame ! SST Channel name : MG Folyrnomial type : CC
Curve Hin Imt Max Int Curve Canfficinnts
co Cl c2 [9¢]
CkV1 0.4699 671.12 -0.1%4907E-01 0.3131%4E-01
Name Number Int. Conc True Cale Conc % Error Curve
(X) (Y) (Y) Canc Errar
H595T0 0 0.4947 0.0000 0.0000 0.0000 0.0000 CRV1
S8T2 0 639.16 20.000 20.000 20.000 -0.000 -0,000 CRV1
Frogramme name : SST Channel rame @ MN Folynomial type cc
Curve Min Int Max Int Curve Coefficients
co c1 cu ca
CRV1 0.9614 436.28 ~-0.488312E-01 0.482522E-01
Name Humbier Int. Conc True Calce Conc Z Error Curve
(X) (O @ Y) Cone Errar
S5T0 0 1.0120 ©€.0000 0.0000 0.0000 0.0000 CkY1
SET2 0 415.50  20.000 20.000 20.000 -0.000 -0.000 CH&V1
Frogramme name @ §ST Channel name : HG Folyrnomial type = CC
Curve Min Int Max Int Curve Coefficients
co C1 .2 €3
CRV1 5.5284 1201.3 -0.255631E+00 0.439278E-01
Name Number Int. Conc True Calce Conec Z Error Curve
(X)) (Y} (Y)Y Cone Cnonan
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Frogranme

name : SST Channel name © HG

Folynrnomial type : C(
Curve Min Int Max Int Curve Coefficients
co Ccl c2 £3
CRV1 $.9284 1201.3 -~0,.29%5631E+00 0.439278E-01
Name Numtier Int. Conc True Calc Conc % Error Curve
(X3 ) (Y) Conc Error
SSTO 0 5.8193 0.0000 0.0000 0.0000 0.0000 CRY1
SGT? 0 1144.1 50.000 55.000 %50.000 0.0000 0.0000 (RYlL
Frogramme nane @ §S7T Channel name @ MO Folynumial type : (O
Curve Min Int Max Int Curve Coefficients
co cl cz (¢}
CRVL 2.6654 479,79 -0.3088Y98E+00 0.110G9BE+Q0
Name Nunber Tnt. Conc True Calc Cone Z Error Curve
(X)) (Y) Y) Conce Error
SSTO 0 24.805%7 0.0000 0.0000 -0.000 -0.000 CRV1L
SST3 0 456.95 %50.000 S0.000 50.000 0.0000 0.0000 CRY1
Programme rname : SST Channel mame : N[t Polyriomial type e
Curwve Min Int Man Int Curve Coefficients
co C1 cz Cy
CRkV1l $5.392% 29.157 -0.95138B73E+01 0.905291E+00
Name Number Int. Cone True Calce Conc % Error Curve
(X) 1) ) Cone Error
S$STO 0 5.6763 0.0000 0.0000 0.0000 0.0000 CRV1
SHIY 0 27.769 20.000 20.000 20.000 ~-0.000 <-0.000 CkVL
Praogramme name : SST Channel name © NI Polynomial type : CC
Curve Min Int Max Int Curve Coefficients
co c1 c2 C3
CRV1 5.0746 272.76 -0.419898E+00 0.7386081E-01
Name Nunber Int. Conc True Calce Caonc X Error Curve
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Progqramme riame T SST Charnnel name @ NI

Polynomial type @ COG
Curve Min Int Max Int Curve Coefficients
co Cl 2 C3
CRV1 5.0746 272.76 -0.419898E+00 0.78G6C21E-0l
Name Number Int. Conc True Cale Conc % Error Curve
(X) (Y) Y) Canc Error
GETO 4] 5.3417 0.0000 0.0700 0.0000 0.0000 CkV1
S6T2 0 299,77 20,000 20.000 20.000 -0.000 -0.0D0 (kY1
Frogramme rame : S8T Channel name  F Folyriomial type : CC
Curve Min Irt Max Int Curve Coefficients
Co C1 c2 c3
CRVL 1.5887 81.641 ~-0G.1099035E+01 0.6%7194E+00
Name Number Int. Conc True Calc Canc % Error Curve
(X) (Y} 1) Cone Errar
G8To 0 1.6723 0.0000 0.0000 =-0.000 -0.000 CkV1
SHTR 0 77.7%3 50.000 50.000 50.000 0.0000 00,0000 CkV1
Frogramme name I §ST Channel name : K Folynomial tvpe : CC
Curve Min Int Max Int Curve Cnefficients
co Cl c2 C3
CRV1 3.0375% 17.383 -0.119679E+02 0.37430BE+01
Name Nunber Int. Canc True Calce Conco X Error Curve
(xX) (YY) 1) Conc Error
58T0 0 3.1973 0.0000 0.0000 -0.000 -0.000 CkV1
ST1 0 16.55% 50.000 50.000 50.000 0.0000 0.0000 CERV1
Programme riame & SST Charnrel name : SM Falynomial type : CC
Curwve Min Int Max Int Curve Coefficients
co C1 c2 €3
CRYL 4.9%071 18.919 -0.803797E+01 0.155614E+01
Name Number int. Corc True Cale Conc Z Error Curve
(4] [N L7 Cann L
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Frogramnme rame @ SST Channel riame SM Folynomial type I CC
Curve Min Int Max Int Curve Coefficirenls
ro c1 cz ]
CRVL 4.9071 16.919 -0.803797E+401 H,.155614E+01
Name Numbor Int. Cane True Calce Corc % Error Curwve
[ €Y Y3 Conce Ercvor
HBSTO 0 5.1653  0.0000 0.0000 0.0002 G O CRGL
SETS 4] 18.018 20.000 20.000 20.000 -0.000 -0.000 URrV!
Frogqramme namne : S5T Channel name : SE Polynom1ial type : CC
Curve Min Int Max Int Curve Coefficients
o Cl cz2 el
CRV1 2.3%35 79.783 -0.337022E+0! 0.13604ZE+01
Nawme Numher Int. Cornc True Calce Conce % Error Curve
(X2} ) (Y) Cone Error
BHTIO [ 2.4773 0.0000 0.0000 -0.000 -0.000 CkVl
S6T4 0 75.984 100,00 100.00 100.00 0.0000 0€.06000 CkV1
EFrogramme name @ SST Charnnel name @ SI Folynomial type T CC
Curve Mirn Int Max Int Curve Goefficrents
co Cc1 cz ca
CRVL 3.6727 109.41 -0.19450G6GE+01 0.303119E+00
Name Numbter Int. Conc True Calc Canc % Error Curve
(X3 (Y Y Conc Error
5510 QO 3.8660 0.0000 0.0000 0.0000 0.0000 CRV1
SST3 0 103.25 50.000 50.000 %50.000 0.0000 0.0000 CkRVI1
Frogramme name : SST Channel nmame I AG Polynomial type I CC
Curve Min Int Max Int Curve Coefficients
co C1 C2 C3
CRV1 15.864 652.56 -0.5%2230E+00 0.330697E-01
Name Number Int. Canc True Calc Conc % Erior Curve
(X)) (Y LYY Lane Ennan
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Programme name : SST Chanrel name : AG Polynomial type : CC
Curve Min Int Max Int Curve Coefficients
o Ccl c2 c3
CRV1 15.264 652.56 -0.5%2230E400 0.330697E-01
Namu Number Int. Conc True Calce Conec 7 Ersor Curve
X)) (Y) Y) Canc Error
5570 0 16.699 0.0000 0.0000 0.0200 0.00090 CRVL
SGHT2 0 621.48 20.000 20.000 20.000 -0.000 ~0.0C0 CkV1
Programme name © SST Crannel name - NA Polynomial type @ CC
Curve Min Int Man Int Curve Coefficients
co 1 c2 ca
CkV1 5.3184 79.688 -0.3982C3E+01 0.711288E+00
Name Number Int,. Conc True Cale Cone % Error Curve
(X)) oY) Y) Conce Error
S8TO 0 5.5983 0.0000 0.0000 0.0000 0.0000 CRV1L
6§5T1 0 75.893 S0.000 50.000 50.000 0.0000 0.0000 CkV1
Frogranme name o SST Channel rname © SBE Polyrnemwial type @ CC
Curve Min Int Max Int Curve Coefficients
co c1 c2 c3
CrV1 2.6160 816.45 -0.9838251E-01 0.298477E-01
Name Number Int. Cone True Cale Conc %X Error Curve
(X) Y) (Y) Canc Error
HETO Q 3.8063 0.0000 0.0000 0.0000 0.0000 CRV1
SE8T2 [} 777.57 20.000 20.000 20.000 -0.000 -0.000 CkV1
Proeramme name @ SST Channel name © S Folynomial type : CC
Curve Hin Imt Max Int Curve Coefficients
co Cl c2 c3
CkV1 0.8696 $1.824 -0,94479BE+00 0Q.103219E+0Q1
Name Number Int. Conc True Calc Conc % Error Curwve
1Y LY ) LY ) L onn Loaon
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Progranme name @ SST Chanrel name @ S Polyrnomial type : CC
Curve Min Int Max Int Curve Coefficients
co C1 c2 [9¢]
CkrV1 0.8696 51.824 -0.944798E+00 ©.103219E+01
Name Number Int. Cone True Cale Conc X Error Curve
(X)) Y Y) Cone Error
SSTO 0 0.9153 0.0000 0.0000 0.0000 0.0000 CkV1
SS8T3 (V] 49.356  90.000 S0.000 S0.000 0.0000 0.0000 CRVL
Frogqramme rame : 88T Channel name 2 TA Folynomial type : CC
Curve Mirn Int Max Int Curve Coefficients
co Cc1 c2 C3
CRY1 4.3377 212.58 -0.11%365E+01 0.2352660E+00
Name Number Tnt. Conc True Calc Conc Z Erraor Curwve
(X) ) {(Y) Canc Error
S8TO 0 4.5660 0.0000 0.0000 0.0000 0.0000 CkV1
SS8T3 0 202.46  U0.000 50.000 50.000 0.0000 0.0000 CkVl
Proqramme name : SST Channel name : TL2 Polynomial type : CC
Curve Min Int Max Int Curve Coefficients
co ci cz c3
CRV1 4.7769 61.9350 -0.93166BE+01 0.185284E+01
Name Numtier  Int. Conc True Cale Conc Z Error Curve
(X) Y) Y) Conc Error
G5T0 0 2.0283 0.0000 0.0000 -0.000 -0.000 CRV1l
S8TA4 o} $9.000 100.00 100.00 100.0¢ 0.0000 0.0000 CRV1
Frogramwme name : §ST Channel name : TH Folyrnomial type : CC
Curve Min Imt Max Int Curve Coefficients
Co Cl 2 C3
CRVY 1.0789 21.796 -0.578772E+01 0.509632E+01
Name Number Irnt . Conc Trye Cale fone Y . Erron Con
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Frogramme

Curve

CRV1

Name

85T
S4ST4

Frogranme name

Curve

CRVL

Name

36T0
SGTa

Viame

Min Int Max Int

1.0789

Number

Min Int Max Inb

Frogramme nane

Curve

CrV1

Name

SS8T0

SST3

Frogramme name

Curve

CrV1

Name

1.8750 402.64
Nunbter Int.
(X))
(¢} 1.9737
Q 383.45
S5T
Mirn Int Max Int
4.0011 695.959
Nunmbter Int.
(XD
0 4.2117
9] 662.47
SST
Mirn Int Max Int
1.99206 109.63
Nunber Int.
(X2

86T

21.796

Int.
()

1.13%
20.7%¢

o5T

Channel

name
co

~Q.578772E+401

Conc True

(9 & (Y)

0.0000 0.0000

100.00 100.00

Charnel name

-0.917

Canc

)

0.00060
100.00

Chann

~0.319

Cong
(Y)

0.0000
%0.000

Charnn

-0.102

Cornc
YY)

co

357E+00
True
Y)

0.0000
100.00

el name

co

910F+00
True
(Y)

0.0000
$0.000

el name

co

401E+01

True
Y)

TH Polyromial type

Curve Coefficients

C1 c2

0,509632E+01
Cale Conc % Error
Cone Error
~0.090 -0.000
100.66 0.0000 0.0000
ON

Polyro~ial type

Curve Coefficients

€l ca
0.262130L+00
Calc Conc % Error
Cnnc Errar
~0.000 -0.000
100.00 ©0.0000 0.0000

Folynomial type

Curve Coefficients

C1

2

0.759581E~01

Calc
Conc

0.0000
$0.000

u

Conc X Error
Lrror

0.0000

0.0000 0.0000

Folynomial type

Curve Coefficients

Cl

c2

0.488708E+00

Calce
Conc

Conc
Error

Z Error

Curve

CRVL
CrUL

Curve

CRkV1
CkV1

Curve

CRV1
CRV1

Curve
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Programme name & O5ST Channel name = W Folynomial type

Curve Mir Int Max Int Curve Coefficients

co [} c2
Cryl 1.9906 109.63 -0.102401E+01 0.48870LE+00
Name Number Int. Conc True Calc Cone %X Error
(X) Y) ) flone Error
58510 0 2.095%3 0.0000 0.0000 0.0000 0.0000
SET3 Q 104.41 50.000 50.00¢C 50.000 ~-0.000 -0.000
Frogramme name I 98T Channel namc = U Folynowral type
Curve Mice Imt Hax Int Curve Coefficionts
Co Gl 22
CRV1 5.1025 17.057 -=0.49393QE+02 0.919625E+01
Name Number Int. Conc True Cale Conc %Z Ecror
<X) (Y? Y) Corc Erraor
5810 Q 5.4710 0.0000 0.00600 0.0060 0.0000
SQ'r4 0 16.245 100.60 100.00 102.00 ~-0.000 -0.000
Programme rizme = SST Chanmel namoe 1 V1 Falynowial type

Curve Hin Int max Int Turve Coefficicents

(W] ci c2
CRVL 4.8390 248.14 -0.440576E+00 0.8G4950E-01
Name Number Int. Conc True Calc Conc %L Error
(X Y Y) Cone Error
6STO [ 5.0937 0.0000 0.0000 0.0000 0.0000
SST2 Q 236.%2 20.000 70.000 20.000 -0.000 -0.,000
‘ragqramme name o SST Channel name = ZN Folynomial type
Curve Min Int Mawx Int Curve Coefficients
o C1 cz2
UKVl 4.4599 986.31 -0.1117S7E+00  9H.23832645-01
Nawme Number Int. Canc True Calc Conc % Frror

(X3 (Y) (1 Cooc Eonan

Curve

CRV1
CRVIL

Cuyrwve

CRrU1L
CRVL

Curve

CkVl
CRVL

Curve

ca

c3
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Programme name I SET Channel nsme = ZN

Polynomial type @ (CC

Curve Min Int Max Int Curve Coefficients

oo C1 (9981 ]
CrV1 4.4599 886.31 ~0.111257E400 N, U3BLGAR-CH
Name Number Int. Conc True Cale Conc ¥ Error Curve
(¥) (Y QP Cone Freor
SSTO 0 4.6947 0.0000 0.0D00 0.06600 0.0006 CRV
SET2 Q 844.10 20.000 20.000 20.000 0.0000 0.0000 CRVL
Frogramme name & SST Channel name @ 2ZK Folynomial type @ CC
Curve Min Int Max Int Curve Coefficients
Lo 1 L2 g}
CRV1 4.7060 255.49 ~0.103907E+01 0.2097%7E+Q0
Name Number Int. Conc Trie Cale Conc % Errar Cuorve
(X)) (Y) (Y Canc Ercaor
G810 o} A.95%7  0,.0000 0.0000 0.0000 0.0000 RV
SGTI ¢} 247,72 50,600 50.005  50.000  0.C000 G.00W0 CkVL
Sample nanme t HND3
Programme 1 §5T 30-~-Apr-90 10:43:33
NAME MY INT CONCEN KRS
Al 2.07 (~0.271 -256.40
Sh 0,52 -0.097 ~47 .26
As 1.40 (-0.0%% -23.64
Ba 3.72 (-0.013 -24.03
Be 0.689 (-0,002 -16.594
K 5,86 (-0.,21Z -30.47
B 5.21  (-0.020 ~24.51
Cd 3.25 (-0.0006 -16.00
Ca 0.49 -0.001 -27.50
Ca 5.28  (-0.493 ~26.71
Cr 1.49 (-0.016 -332.16
Co 0.26 -0.003 -416.33
Cu 2.98 (-0.033 -22.66
B 3.97 (-0.,009 ~-22.84
Fe 1.72 (-0.013 ~-39.64
La 0.46 -0.030 ~24.74
Bl 0.41 -0.087
Li 3,70 (-0.024
Mo 0.48 -0.001
My 0.97 ~Q.002 ~27.42
Hey 5.39 (-0.019 ~-26.88
Mo 2.67 -0.015 -18.69
Nl 5.30 (-0.344 ~34.684
M S04 (=0 0727 14 00
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Acid Blank

Sample name T HNO3
Fragranme : SST

NAME MV INT CONCEN
Al 2.07 (~-0.271
Sk 0.52 -0.097
As 1,46 (-0.205
Ha 3.72 (-0.013
ke 0.8y (-0.002
Bi 2.86 (-0.212
K .30 (=0.020
cd 3.35 (-0.006
Ca .49 -0.001
Le 5.28  (-0.4%3
Cr 1.49 «(-0.010
Ca 0.26 ~0.003 -
Cu 2.98 (-0.033
Eu 3.97  (-0.009
Fa 1.72 (-0.033
La 0.3¢ -0.030
P n.321 0,047
L 3.70 (-0.0Z4
LT 0.48 ~0.001
LTy 0.97 -0.002
Hg 5.29 (-0.219
fag 2.67 -0.615%
Nd 5.30 (-0.0344
Ni $.04 (-0.0u3
P 1.93%  (-0.081
K 3.91 {(~0.71%
Om 4.30 (~0.574
Se 2.34  (-0.1089
61 3.82 (-0.170
LY 15.49 (-0.040
N3 .20 (-0.2084
Se 2.56 (-0.006
S 0.87 ~0.047
Ta 4.15 (-0.080
T1 A.64 (-0.711
h 1.07  (-0.3%97
an 1.88 -0.030
Ti 3.97 (-0.018
u 2.01 -0.041
u 4.90 (-3.596
v 4.74 (-0.031
n 4.96 ~2.003
Zr 4.68 (~0.057

30-~Apr-90
RSD

~22.40
~47 .26
-23.84
-24.03
~16G.54
-30.47
~24,.981
-16.00
-27.50
-26.71
~-32.16
416.33
-32.66
-22.84
-39.64
~Z4.74
-30.00
~2h.91
-23.,32
~27 .42
~46.88
~-18.69
~31.84
~14.02
~36.19
-10.1%
~-24.72
-29.21
-17.7%
-35.00
-24 .11
~-22.604
-48.24
~33.71
-18.59
-24.30
-39.61
~22.87
~5%5.36
-23.8%5
“15.04
-40.0Z2

~44.52

10:43:233




ICP Analysis - April 30, 1990 LMCS Check Standard

fianple mamne s 78C11K

Sample 2ode I GS5T1

fanple code & I DIKECT

Frogramme : S8 3¢-Apr-90 10147:11
NAME MV INT ZONCEN RSD
Al 2,11 -0.184 -17.740
Sk 1.599 10.220 1.14
RS 1.60 ¢. 028 20.84
®a 221,15 10.011 2.74
e 0.90 -0.001 .08
R 5.80 (-0.212 -25,19
B 164.634 19,521 [
Cd 278.30 9.95%4 0.3t
Ca 304,851 10.348 0.63
Ce 12.92 9,225 0.04
Cr 53.36G 9.159 0.14
Co 3.34 10.760 1.095
Cu £9.24 10,149 ¢.64
Euy 4.6%9 Q.012 B.16
Ee 91.404 10,402 0.%50
La ¢.38 0.021 40.18
Fbe 0.31 ~0.087 -45.00Q
Li 112.63 9.885 0.72
Ma 331.14 10.3%54 0.55
LI Zl1.08 10,136 ¢.38
Hy 5.49 (-0.014 -26.03
no 2.74 -Q.C0% -35.38
Nd 1%.28 8.697 0.53
Ni 131.03 Yv.880 0.45%
¥ 1.57 (-0.063 -22.18
K 9.81 24.754 0.71
Sm 4,62 (-0.655 -7.29
Se S.11 3.977 Q.29
5i 3.50 (~0.186 ~h.34
An 1%.0% (-0.094 -3.22
Na 90.43 24.778 0.72
Sr 397.78 10.183 0,79
b33 1.19 0.281 5.0
Ta 4.2 (~G.08Y ~-9.60
T1 4.74 {(-0.431 ~13.49
Th 1.08 -0.263 ~13.41
8n 194.61 50.%49 Q.48
Ti 3.9 (-0.025 ~6.87
) 2.33 0.110 19.93
u $.34 -0.242 ~161.17
v 4.0% (-0.038 ~-3.84
In 427,59 10.076 0.38
ir 4.62 (-0,070 -10.76
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ICP

Analysis - April 30, 1990

LMCS Check Standard

Sample riame :
Sample code 1
Sample vode 3 3
Frogjranre :
NANE MY TNT
il 4.81
Ste 0,52
Az 4.0E
Baa 4.18
Re 0.9%
bl 87.132
B 6.43
Cd 3.351
Ca 0.95
Ce 5.835
Cy 2.01
o 0.26
Cu 4.84
Eu 332.08
Ee 2.28
L:a 16.70
Pb 4,49
Li 3.78
My 0.70
M 1.0
Hg 6.01
Ko 2.87
Nd 6.23
Ni 5.47
P 2.04
K 3.06
Sm 11.52
Sa 2.61
i 4.97
Ay 230.66
Ha %.30
St 3.93
S 1.089
Ta %.08
11 8.34%
Th 11.36
Sn 2.21

S 4,89
w 2.08
u 11.17
v 7.62
1 5.31
Zr 5.88

83638 A
SET2
NIKECY
55T

CONCEN

9.463
0.506
1.904
0.0508
0.000
54,237
0.0%8
0.023
0.0L%
0.231
0.076
0.022
0.252
9.847
T 0.0%2
Y47.%92
54.192
-0.017
0.006
0.009
0.035
0.007
0.497
0.010
0.241
-0.310
9.893
0.136
G554
10.383
~0.177
0.003
0.172
0.130
6.149
52.117
0.061
0.051
~0.006
£2.2%0
0.218
0.01%5
0.091

30-apr-90

1.06
15.44
0.49
41.72
590,95
0.48
5.12
70.68
.52
51.91
3.89
AY.74
2.6
Q.53
9.49
.57
0.77
~3%9.39
2,690
10.2%
13.56
6%.51
13.07
70 .09
16.84
-28.09
0.94
29.70
4.10
.32
-35.16
43.12
11.68
12,59
1.6%
0.31
769
7 .84
-320.63Y
1.02
4.19
9.77

‘.', Qs
RS R VP

10:561:22
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ICP

Sample name
Sample code 1
Sample code 2
Progranme

su me 4s e

Analysis - April 30, 1990 LMCS Check Standard

?2C11

5673

DIRECT

sS8Y AC-Apr-90 10:%5:14

NANE MY INI CONCEN RSD

a1 26.63  50.724 0.76

Sh 0.66 1.190 4.00

Ao 102.18 57 .907 0.6%

ba 4.3% 0.01% 14.92

Be 274.7% 9.%99 ¢.4A

Bi 7.64 Q0.976 4.50

B 7.79 0,145 63.09

Ci 3.78 0.013 14.22

Ca 1.33 0.028 0.78

Ce S.67  -0.003 -3791.9

Cr 1.80 0.039 8.0¢

Co 0.30 0.130 4.09

Cu 3.%53 0.051 9.0¢8

By 4,31 0.001 197 .69 '
Fe 2,23 C0.04% G.28

La G.37 0.002 449.97

Pb 0.3% 0.160 29,25

Li 3.93  -0.003 -139.58

Mg 0.75 0.000 1.41

M 1.3% 0.C17 3.497

Hy 610.23 26,551 1.04

o 447.34 48.942 0.7%

Nt 9.706 0.07¢8 27.38

Ni 11.76 0.50% 2.03

F 343.81 )5%.297 1.90
X 3.19
Sm 5.20
Se 41.77
Bi 94,75
Ay 27.70
N.a 6.G7
Sv 3.93
| G2.37
Ta 198.74
T) 32.34
Th 1.31
Sn 2.70
Ti 656,34
u 45.40
U 6.96
v 117.64
Zn 6.22
2r 241.29

-0.02} -617.67
0.049 223.44

53.457 0.70
45.724 0.05
0.364 0.96
0.764 S.7%
0.092 33.90
153,113 1.4%
49,059 5.82
50.980 c.5% :
0.899 6.24 i
0.190 1.02 :
50.294 1.21
21.163 0.74 ;
14.601 0.84 ;
9.734 0.45 j
0.036 3.11 :
49.573 1.19 j
t
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Icp

Analysis - April 30, 1990

Acid Blank

Sanple name
Frogqrawme

NANE M

Al
5%
Ae
Ris
be
Fed
Hu

cd
Ca
Ca
Cr
Ce
Cu
Eu

Ay

Th
S

Ti

Loy
Zr

V INT

2.08
0.391
1,46
3.73
0.R8
5.77
e
3.22
6.51
9.%8
1.49
¢G.25
2.99
3.98
1.72
0.3%
¢.31
3.69
0.48
Q.96
G.14
2.61
5.22
4.94
1.%2
3.01
4.40
2.33
d.49
15.49
5.20
3.58
0.87
4.16
4.606
1.06
1.67
3.97
1.%96
4.99
4.77
4,43
4.69

HND3
SST

CONCEN

(-0.239
-2.219
(~0.055
(-0.0113
(-0.002
(=0.271
=0.01%
(-0.207
0.000
(-0.501
(-0.017
-0.032
(-¢.032
(-0.¢H9
(-0.014
~0.030
'~0.134
(-0.024
~0.001
(-0.003
0.014
-0.021
413
.029
099
719
L5064
L2035
.188
(-0.040
¢~0.369
-9.006
~0.043
(-0.077
(~0.683
(-0.382
(~0.C28
(-0.018
{-0.C6%
(~3.544
(-0.028
(-0.0006
(-0.05%

(
(-0
(-9
(-0
(-9
(-0
(-0
(~0

30-Apr-90
RSD

-12,29%
~14.1%8
-17.31
-14,0%

~5./3
-14.47

~%5.80
-214.73
1374.72
~-12.50
~20.%94
10,71
-13.86

10.43%
-23.1%
-20.83
~-29 %7
-11.58
-16.08
~22.24

23.77
-11.63
-14.22
-17.489
-21.40
=1%.96
-12.%9

-G .63
-11.63
-11.93
-11.4%
~13.66
-15.11
~15.41
~-19.60Q
~-14.75
-20.06
~-13.83
-12.43
~11.87
~10.5%0
~13.66
-13.86

2134517




ICP Analysis - April 30, 1990 LMCS Check Standard

Sample name t 78C11K

Sample code 1 1 £%T1

Sample cvae I ¢ DIRKCT

Frogranme T SST 30-Apr-90 12:37:5%
NANE MU INT CONCEN RS
Al 2.21 0.017 481 .36
Sty 1.59 10.144 1.355
As 1,65 0.058 45.92
Ba 214.14 v.688 0.21
Be 0.93 -0.000 -170.063
Bi G.O% ~0.106 ~66.10
3 1%57.4¢8 9.761 0.21
[ofh ] 275.01 9.839 0.9%
Ca 293.26 9.96% C.ay
Ce 12.95 9.274 1.40
Cr 52,27 8.967? 0,74
Co 3.15 10.06% 1.94
o3 66.87 9.78% V.04
Eiws 4.90 0.01Y 16.64
Fe 88.7¢ 10,092 LAY
La 0.38 0.038 27 .27
Fb 0.31 =0.039 =69 .39
Li 106.86 9.542 0.06
LT 320.93 10.034 0.1%
K 208.%8 9.871 0.4l
Hg $.77 -0.002 -132.93
Ko 2.80 -0.001 -389.79
Nd 15.44 8.836 2.72
N1 128.67 9.694 0.83
P 1.70 0.020 174.66
K 92.80 24.722 1.34
Sm 4.9 (-0.432 -41.18
Se 5.11 3.560 3.66
Sa 3,64 (-0.11% ~J4.4%
Ay 15.91 -0.626 -471.0%
Na 39.77 24.307 0.32
St 384.54¢ 9.0841 0.20
§ 1.2 0.323 12.01
T2 4.42 -0.036 -8% .00
T .32 0.163 130.%2
Th 1.13 -0.015 -500.86
Hn 192.97 50.066 1.01
T 4.04 -0.013 -43.76
"] 2.37 0.136 6.9%
U 5.61 2.176 51.46
v 4.96 -0.011 ~48 .63
in 418.64 9.863 0.56
Zr 4.02 ~0.028 -63.66
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ICP

Analysis - April 30, 1990

LMCS Check Standard

Sample name :
Sanple code 1
Sample code 2 ¢
Frogravme H
NAME MV INT
Al 4.93
S 0.60
A 4.9
B 4.46h
ke 0.99
Bi 86.68
B 6.76
cd 3.67
Ca 0.96G
Ce 6.2

Cr 2.10
Co Q.27
Cu Y.00
Eu 321.80
fe 2.138
La 1€.30
Pb 4.34
Li 4.03
Hq 0.72
LI} 1.24
Hqg 7.04
Mo 2.96
Ned 6.%%
Ni 5.72
¥ 2.16
S 3.22
Sa 11,66
Be 2.72
S1 9.13
Ag 321.G6GY9
Na .72
Se 4.14
g 1.14
Ta S.36
T1 8.65
Th 11,15
&n 2.28
Ti S.11
u 2.16
u 11.33
v 7.8l
n .43
Ir S5.64

82R38A
$8I2
BIRECT
85T

CONCEN

5.675
0.632
1,947
0.020
0.002
$3.899
0.080
3.C09
0.015
0.715%
0.093
0.021
0.277
9.538
" 0.064
Y46.549
54.733
0.006
0.007
0.011
0.0%54
0.017
0.793
0.030
0.21R
0.077
10.191
0.331
0.636
10.18%
0.098
0.009
0.432
0.202
6.710
51.095
0.081
0.068
0.033
54.7354
0.23%
0.018
0.140

3C-Apr-90

xSh

l.414
13.20
G.74
9.3
21.052
.62
4.01

12:41:50




ICP Analysis - April 30, 1990 LMCS Check Standard

Sawple nane T 77Tl

Sawple zode 1 § 5513

Sawple code 2 ¢ MIKECT

Programme IS8T 30-Apr-90 12:4%:140
NANRE MY TNT CONCEN i 3310
Al 26.17 49,767 ¢.85
Sb 0.67 1.286 .29
A 100.42 56.8594 2.07
Ra 4.58 G.0306 B8.50
ke 264.74 9.248 1.04
Bi 7.97 1.130 2.76
B 6.72 0.077 3.70
Cd 3.94 Q.019 6.82
Ca 1.32 0.028 0.76
Cer 6G.¢L 0.437 18.10
Lr 1.e6 0.050 7.68
Co 0.20 0.140 1.37
Cu 3.69 0.07% .41
Eu 4.37 0.009 1h.70
Pe 2.32 *0.0%7 5.0
La 0.34 0.033 20.89
Pb 0.724 0.264 14.7%
La 4.15 ¢.0\7 25.80
e 0.76 0.008 1.12
(Il 1.39 0.018 3.683
Hg G066 26.391 C.a4
Mo 433.92 47. 465 Q.72
Nt 6.09 0.37% 24.79
Ni 11.89 0.513 31.350
P 88.16 )56.839 0.76
K 3.3 0.523 21.48
tm 5.50 ¢.528 17.73
Sa 41.18 53.632 0.%96
S1 20.499 43.824 0.94
Aq 28.29 0.383 g.51
Na 6.97 0.973 3.488
Sc 4.11 0.008 12.13
S 52.29 H153.028 0.44
Ia 195.97 48.361 0.2
11 32.11 %0.172 0.92
Th 1.36 1.139 2.44
Sn 2.74 0.201 .00
Ti 640.%9 43.337 1.21
v. 44,30 30.607 1.2¢
u 7.17 16.%924 2.%2
V) 113.77 9.400 1.24
in 6.3% 0.039 2.82
ir 234.08 4B8.061 1.00
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ICP

Analysis - April 30, 1990

Acid Digested LMCS Check Standard

Sample
Sample
Sample
Saxple

nane
code
code
cade

Fraugqramme

NAME

Al
St
21
Ra
Be
Bi

N

(RS o
40 1P as TP e

v INT

ARl
dow a2

0.62
1.49
24.20
0.89
5.91
20.03
29.46
42.68
6.Q07
6.53
Q.93
9.2
4.08
12.89
0.36
0.32
13.64
35.12
21.21
5.84
2.64
6.23
17.73
1.7¢
3.79
4.4
2.61
$.34
15.65
9.03
41.06
1.02
4.32
4.70
1.08
20.70
4.98
2.07
%5.07
4.73
44,695

4.72

F575
S8T1
DIGEST
89076
SSTY 30-Apr-90
CONCEN RS
0.083 82.50
0.870 B.41
-0.037  -29.42
0.931 D.65
(-0.002  -22.69
-0.180  -26.61
0.932 0.7
0.537 1.16
1.426 0.83
0.50% 25.50
0.876 0.9%
0.954 1.31
0.926 0.9
~0.006  ~=39.07
1.283 1.13
-0.023  -46.63
-0.017 -156.12
0.880 0.49
1.084 0.69
0.975 0.64
0.001 486,14
~0.014  ~3G.07
0.50% 23.67
0.942 1.17
0.C17  176.2
1.867 a.85
{+0.508 -28.18
0.210 32.17
0.240 23,59
(-0.035  -31.14
2.442 2,48
0.963 0.71
0.111 20.63
(-0.063 -36.43
(~0.616  -33.51
(-0.294  -30.60
4.910 1.01
0.05Y 9.24
-G.014  -56.03
{-2.737 -34.18
(~0.03%  -24.12
0.952 6.87
~0.648  -R0.10
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ICP

Analysis - April 30, 1990

Acid Digested LMCS Check Standard

Sawple
Sample
Sanple
Sawple

riame
trode
code
cade

Frzgramme

NAME

Al
Sh
[-X
Bx
be
Bi
H

C.d
Ca
Ce

Cu

Mry

n
Zr

M

e

o

)
.e Te b wa an

Y OINT

2.3%
Q.91
1.74
3.69
0.87
13.24
5.76
3.20
12.98
$.06
1.80
0.28
.08
33.13
3.50
2.10
G.69
3.52
3.01
1.24
5.594
2.5%8
9.06
4.9%
1.39
2.89
S.18
2.28
4.94
44,28
3.43
3.61
0.95
4.13
4.79
2.00
1.91
4.91
1.91
5.30
4.87
$.13
4.50

a7n
$H912
MIGEST
B997G
SCrT 30-Apr-99
CONMEN 390
0,315 12.99
~0.251 -22.21
0.089 ©.94
(-0.017 -11.89
-0.002 ~9.09
4.72% 0.32 1
0.015 12.35
(-0.008 -18.53
0.421 1.05
(-0.781 ~11.02
~G.003 -~134.68
-0.G37 -19.52
~Q0.0138 -31.41
C 0,927 i.04
0.194 1.25
4.492 1.17%
4.847 5.71
(-0.040 =9.09
0,079 ¢.68
0,013 G.10
~0.C12 ~g,87
(-0.03% ~-11.33
(-0,%62 ~4.27
(-0.031 ~8.96
{(=0.0%% =30.3%
(-1.138 -10.76
0,030 294.39
(0,262 -1¢,.54
0.3386 3.14
0.4912 «dY
~-0.117 -35,97
(-0.009 2.06
0.036 18.37
(-0.111 ~-13.68
-0.443 =39.26
4,379 0.12
~0.016 -39.51
0.053 3.31
(-0.084d ~-7.68
~0.681 ~72.97
~0.019 ~28.17
0.010 9.45
(-0.082 ~-11.72

12154141




ICP Analysis - April 30, 1990 Acid Digested LMCS Check Standard

Bample riame : FE75

Samwple code 1 s SETIJ

ftample code 2 : DIGEST

Uample code 3 I BYOL70

Frogramma : 8% 3C-Apr-990 12:58:32
NAME MV INT CONCEN KSh
Al 4.43 4.G601 0.46
Sh 0.53 ~0.003 -2163.4
As 10,23 4.9 0.9)
ba 3.9? 0,002 -112.71
Ue 26.02 0.879 0.58
Bi 6.17 ~0.0Q7 -GEB.01
E 6.04 0.C¢36 4.64
[ofy ] 3.38 -0.C02 -103.64
Ca 12.37 0.404 0.76
Ce S.40 -0.34a8 -24.131%
Cr 1.62 0.008 20.81
Ca 0.2 —0.000 AkkAAkk
Cu 3.12 ~0.012 ~40.72
Eus 4.0%  (~0.Q07 24 .47
Fe 3.04 0.140 2.94
La 0.36 -0.0390 ~27.95
Fb 0.31 ~-0.061 7423
Li 3.76 (-0.019 ~22.98
M3 2.86 0.074 0.3
Mn 1.29 9.013 2.01
Hqg 56.96 2.247 0.306
Mo 42.58 4.340 0.91
Nd .38 (-0.266 -i9%.73
N1 $.73 0.031 40.75
¥ 9.01 4.623 3.32
K 3.07 =0.459 -24.1%
Sm 4.90 (-0.410 ~24.87
Se 5.72 4.413 6.35
Si 6.85 1.502 6.406
Aqy 16.78 0.003 220.71%
Na 6.03 0.307 14.0%
Sv 3.480 -0,000 -908.03
S $.%4 4.771 Q.80
Ta 19.73 3.4830 41.32
T 7.28 4.174 4.39
Th 1.10 -0.187 =-29.50
Sn 2.05 0.019 23.76
Ta 64.7 4.995 1.64
W 95.66 1.743 14.34
U S.22 ~1.3%8 -43.38e
v 15.14 0.86Y Q.89
in 5.30 0.014 12.49
Zr 26.19 4.447 1.29
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ICP

Analysis - April 30, 1990

Reagent Blank

Sample
Sample
Cample
Sample

nape
code
code
code

Frogramme

NAKE

Al
Sb
A%
Ba
be
Bi
H

Cd
Ca
e
Cr
)
Cu
Bri
Fe
La
kb
Li
Mq
Wi
Hy
noy
N
Ni
p

K

Sw
Se

51

"

W&k =
b te me sa s»

V INT

.
R Ww
G S 0

F&92
RLANK
DIRECT
82076
SSY

CONCEN

0.332
G.UlY
~6.018
0.009
0.000
0.031
0.059
0.001%
0.784
-0.076
0.012
G.003
0.011
-0.002
0.975
-0.013
0.03¢
-0.00%
0.163%
0.0Q2%
0.009
~0.0d2
-0.0%8
0.002
0.095
-0.086
-0.117
-0.019
0.B22
=0.009
0.349
0.004
0.144
~0.011
~0.112
~0.078
0.017
0.088
0.003
-0.886
-0.00%5
0.082
~0.010

3C¢-aper-99
RSN

2.2
292.08
~8.03
?.76
214.93
71.33
9.47
46.89
0.07
~49.93
4.99
152.7%
12.34
-26,.21
1.37
-23.09
42 .86
~5C .47
G.40
1.26
30,21
-68.78
~-73.86
103.69
17,72
-59.03
-30.1%
100.62
3.148
-26.78
5.46
7.62
4.47
-95.830
135.73
-48.99
x2.12
1.47
16%.86
-28.47
-57.18
1.24
~35.41

13203201
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ICP Analysis -

April 30, 1990 Segment 89-076

Sampla
Sample
Sample code
Sample code
Frogranme

name
cadz

NAKE by}

Al
ek
Ay
Ba
ke
Bi
R
c
Ca
Ce
Cr
Co
Cu
Eu
Fe
La
L
Li
Mg
M
Hy
no
Nd
Ni
F
K
Sa
Se
Si
L]
Na
Sr
S
Ta
TL
Th
Sn
Ti
"]
u
v
ir
Zr

Dilution fa

T rgve
1 :{ SAWPLE
2 1 19010
3 1 8907¢
1 89T 30-Apr-90 13:07:39
V INT CONCEN DILCOR uS§0
4.96 5.739 579.61 2.7%
Q.43 -0.090 -9.119 ~99.6%
1.48 ~0.042 ~4.242 -14. %%
3.90 -0.00% -0.550 =-53.76
.91 -0.001 -0. 100 -4%.38
9.20 2.022 204,222 4,64
6,02 0.032 3.233 32.39
3.31 -0.004 -0.43% -27.17
1.7% 0.042 4,277 Let®
S.44 -0,3297 -30.04 -37.3¢
2.31 0.129 13.070 4.4
0.26 -0.010 -1.0%3 ~-117.06
3.10 -0.01%5 -1.490 -49.848
4.08 -0,.C06 ~0.%96 =% .44
27.56 2.986 301.356 1.37
Q.36 -3.016 ~1.573 +34.69
0.32 0.C43 4.969 792.37
3.79 -0.019 -1,569 -33.87
0.94G 0.01% 1.469 225
9.94 0,411 4%, 550 1.04
6.96 0.050 $5.970 10.19
2.71 -Q.011 -1.119 ~-33.6%
5.39 (~0.264 (~26.064 ~32.70
S.23 -0.009 ~-0.B868 ~72.39
2.30 0,410 41,397 10.62
3.07 -0,49% ~50.03 ~-34.03
4.93 -0.339 ~36.25 -38.79
2.44 -0.057 -5.771 =-11G.8H9
3.80 -0.032 -3.353 ~lGH.,17
16.03 -0.022 ~2.22 =A% .40
19.88 10.1€G1 1026.3 1.87
5.30 Q.039 3.889 4.40
1.904 0.123 2.%80 10.58%
4,39 ~0.046 -4,619 ~-3%1.40
4.81 ~0.409 -41.29 -594.7
1.09 -0.229 -23.16 -31.53
1.94 -0.009 ~-0.900 -7C¢.G1L
1.09 -0.009 -9.932 -48.83
2.04 ~0.027 -2.682 -5%8.43
5.17 -1.848 ~-186.7 -4%.92
4.806 -0.02 ~2.047 -39.48
9.56 0.021 2.086 8.19
4.79 -0.03% -3.917 ~40.69
ctor 101.000
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ICP

Analysis - April 30, 1990

Segment 89-076

Sawple
Sample
Sarple
Sawmple

namne
code
code
cole

FPragramme

NAME

Al
Sk
As
Ra
ke
i
E
Cd
Ca
Ce
Cr
Co
Cu
tu
Fe
La
Pb
Li
K9
M
W
Mo
Nd
N1
P
[
Sm
Se
Si
Ag
Na
Sr
g
T
Tl
h
&n
I
W
U
Vv
in

Zr

1

Dilution fa

(AN
ve te on se ne

weowm

[

worGUiwhe e

oD O W

Sty LN

Wwe o vt
AN W3 O

(=4
o

3.73
19.63
0.3%
0.33
3.90
4.87
3¢9.98
6.14
2.061
5.03
5.42
3.46
2.88
4.95
2.48
3.89
15.31
72.14
11.03
1.49
4,10
4.95¢
1.02
1.87
4.903
1.95
4.97
4.66
8.58
4.50

ctor

Fli7Z6
SANFLE
%00-10
B2076
561

CONCEN

26.780
~0.322
(~0.072
-0.097
(-0.002
9.418
8.G09
{-0.008
0,187
(-0.817
0.617
-0.042
-0.021
(-0.01%
13.674
(-0.052
0.134
{~0.042
0.137
1.680
0.0L4
(-0.022
(~0.%571
0.096G
1.8406
(-1.184
(-0.962
0.002
e.Q12
(-0.046
47.333
0.187
0.59%
({-0.118
(-0.970
(~0.603
(-0.026
-0.014
(-0.069
(-3.678
(~0.037
0.093
(-0.0385

21.000C49

30

nreeng

467.37
-4 674
(-1.531
~0.134
(=0.,0490
197.77

0.186
(-0.169

3.919
(-17.15
12.953
~0.876
-0.,45
(-3.316
287.16
(-1.091

2.907
(~0.884

2.875
39.489

0.395
(~0.4%2
(~11.98

0.127
38.776
(~-24.87
(-20.20

0.C30

0.257
(~0.961
994.60

3.92%
12.493
(-2.471
(~20,38
(-12.66
(-0.247
~0.289
(~1.444
(-=77.2%
(~0.,779

1.945
(-1.788

~Apr-990

[ 234

-24.60
0.67
-11.31
0.59
~20.,97
13,01
-11,2
0.u3
-22.55
az2.92
-10.39
8.71
0.44
139.5393
-5.3y
-4.16
95.59
6.70
Q.96
-10.26
1061.69
47.58
~13.60
0.74
0.73
2.47
-11.48
~4.80
-11.97
~B.890
-20.3%
-11.11
-16.64
~6.08
1.9n
-10.97
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ICP

Analysis - April 30, 1990

Duplicate Segment 89-076

Sample
Sample
Sauple
Sample

nane
cade
code

cada

I'ragramme

NAME

nl
sbh
As
Ba
52
Bi
B
cH
Ca
Ce
Cr
Co
Cu
Eu
Fe
La
kb
Li
Mg
(X1
Ho
no
Nd
Ni

Zn
ir

M

Diluticn fa

W) -
Ve se se s v

vV OINT

4.51
Q.52
1.47
3.86
0.31
8.59
6.00
3.28
1.63
5.38

~
-

Q.29
3.08
4.,0%
26.32
0.36
0.31
3.75
0.97
9.03
G.6H
2.62
5.34
5.27

2.22

3.04
4.69
2.41
3.73
15.76
18.23
S.12
0.%9
4.33
4.80
1.¢0
1.8
4.0Q2
2.01
3.12
4.90
S.41
4.80

ctor

ES77
DUPSAN
100-10
89076
SST

CONCEN

4.379
-0.106
(=0.043
-0.007
~0.001
1.614G
0.030
-0.00%
0.038
(-0.368
0.123
-0.027
-0.019
-0.007
1.842
-0.029
-0.069
(-0.01%9
0.01%
0.5387
Q.026
-0.013
(-0.308
~0.00%
0.2606
~0.594
(-0.428
-0.089
~0.067
(-0.031
8.985
0.034
0.072
¢-0.039
-0.416
-0.375
-0.026
-0.01%
-0.042
-2.305
~0.017
Q.07
-0.032

101.9000

30~npr-90

BILCOR kSl
442.24 2.27
=10.74 =31L.93
(~4.882 -18.56
-0.737 ~30.40
-0.125 -12.76
163.Q09 1.33

3.073 32,67
-0.317 ~31.40

3.8%34 1.03
(=37.16 -23.27
12,374 3.39
-2.691 -27.15%
~1.914 -20.47
{m0.700 -17.64
287 .01 .16
~-2.88% -18.92
-6.991 -29.64
(~1.936 -19.5%6

1.502 1.82
29.9%64 1.07

3.813 0.8
-1.3%3 ~ud9.32
(=41.09 -35.118
~0.,53% ~-38.77
36.972 11.16
~59.98 ~13.63
(~-43.27 =32.106
-8.977 -47 .47
=6.920 -21.41
(—3.133 -18.3%
947 .53 1.47

3.436 3,34

7-294 10.03
(-5.937 -23.78
-41.98 -17.10
~27.80 ~21.08
~2.603 ~27.22
-1.476 19.39
~4.%4% ~Z4.12
-232.4 -24.08
-1.698 -d9.05

1.71¢ 6.17
-2.213 ~24.064

13:16:24




ICP Analysis - April 30, 1990 Duplicate Segment 89-076

Sample cade 1 @ DUPSANM

Sample cade 2 1 500-10

Sample code 3 = 89076

Fruogeamme T 487 d)=-apr-90 13:20:21
NAME MV INT CONCERN DILCOR $:31
Al 13.289 22,805 478,91 5.26
Sk 0.%4 N.045 2.9449 13G.34
As 1.56 0.00% 04109 3172.73
B 4.32 0.014 0,291 2%.49
He 0.97 0,001 0.02 14.87
J-BY 19.25 8.753 183.82 .31
33 G.07 0.035 ¢.731 G.473
Cd J.46 0.001 0.02 61.92
Ca $.63 0.174 3.663 0.39
Ce 5.09 0,030 0.633 424.46
(r $5.3% 0.6606 13.994 0.7%
Co 0,26 0.091 0.534 754.92
Cu 3.40 0.03) 0.6412 48.18
Eu 4.2 0,000 0.0906 818.59
Fe 120.94 ‘13.824 290.30 0.38
La 0.37 0.003 0.07: 3368.20
re 0.34 0.298 6.2608 5.02
Li 2.94 -0.002 -0.038 -223.3%
Mg G.87 0.168 2.832 Z2.70
Moy 39.84 1.874 39.345 0.42
HYy 6.%3 0.031 0.647 17.36
Ho 2.82 0.002 0.042 112.72
N« 5.67 -0.009 ~0.196 =7957.30
Ni 6.23 0.070 1.466 9.12
P 4.89 2.117 44.462 0.87
K 3.2¢ 0.921 0.445 939.37
Sn 5.146 -0.010 -0.218 -1433.9S
Sa 3.71 0.317 6.057 12.74
Si 4,55 0.342 7.188 3,75
An 16.74 0.G01 9,031 636.67
Na 68,33 44.C19 936,99 0,04
Se 10.99 0.186 3.897 U.57
4 1.45 0.048 11.517 1.5%2
Ta 4.60 0.007 0.154 272.02
T1 L322 0.356 7.484 16.1%
Th 1.13 ~-0.00% -0.107 -1751.3
Sn 2.01 0.010 0.220 99,2
Ti 4,26 0.004 0.080 118,46
"] 2.14 0.C2) G.441 F0.01
U 5.60 2.063 43.324 43 .88
v 5.23 0.012 0.256 47.98
n 8.78 0.097 2.045 9.16
r 5.20 0.051 1.06% 27 .47
Iilutiaon factor ¢ 21.0000

132
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ICP

Analysis - April 30, 1990

Spike of Segment 83-076

Sample
Sawple
Sample
‘fTample

nane
code
code
code

frogramme

NAME

Al
Sk
11
Ba
Br
Bi
B

o5}
Ca
Ce
Cr
Ca
Cu
Ew
Fe
La
Eb
Li
ng
LI
Hq
Ho
Ned
N1
P

R

Sw
Se
$1
Ag
Na
Sr
G

T3
T1
ih
Sn
T
W

u

v

in
Ir

M

Dilution f3

W e~
TR I

V INT

4.81
0,53
1.6
4.29
1.22
B.8%
6.16
3.68
2.13
5.69
2.37
0.206
3.30
4.61
24.206
0.39
0.33
4.09
2.89
9.1G
8.13
3.20
5.6
9.53
2.23
3.19
.17
2.5%
3.96
16.74
18.45%
5.72
1.10
4.58
$5.09
1.14
2.17
4.83
2,11
5.4
9.13%
G.04

5.23

ctaor

F578
SPIKE
100-1G
890706
85T

CONCEN

S.411
0.000
0.05%3
0.013
0.010
1.771
0.041
0.009
0.095
0.023
0.140
0.012
0.016
" 0.010
2.603
0.049
0.156
0.000
0.0%5
0.393
0.101
0.044
-0.028
0.Ct3
0.377
-0.016
0.009
0,097
0.649
0,001
9.145
¢.Q049
0.186
0.003
0.120
0,044
¢.05%2
0.049
0.00C
0.408
0.00%
0.032
0.057

t 101.000

DILCOXR

S46.54
0,000
$.38C
1.268
0.974

178.07
4.15%9
0.917
$5.574
2.314

14.148
1.287
1.609
¢.993

362.92
4.983

15.729
0.824
S.541

39.704

10.249
4.437

~2.804
1.%01

38.100

-1.638
0.0891
9.796
4.946
v.l20

922.60
4.987

18.859
0.298

12.164
4.461
S .286
4.915
0.609

41..7
0.504
3.229
5.798

Sl.64
43.61
.23
7.09
29.93
28.74
1.03
1073.91
h.35
EiL.82
%940
an.73
1.46
33.84
42.76
124.72
9.69
0.5%9
11.48¢
21.69
-698.22
87.5%4
14,2
-2061.7
3068.90
99.99
61.93
1632.19
0.97
4,62
14.4%2
1159.86
210,12
398.44
27,27
17.91
b0, L8
415.29
162,40
9.52

48,04




ICP Analysis - April 30, 1990 Spike of Segment 89-076

Sample riawe : F578

Sample code 1} I SFIKE

Sample code 32 ! 50C-10

Sample code 3 ! 89076

Frogramne : 8SsTY JC¢-Apr-90 12:725:43
NANE MV INT CONCEN DILCTE k&0
Al 14,44 25,404 533.49 1.19
St 0.9z -0.116 ~2.437 ~%7.548
A 1.¢1 0.208 4,362 2.45
Ba A.95 0.043 %.200 5.73
Re P24 0,040 0.2%6 0.91
B:i 18.38 8.1664 171.48 1.30
R 6.22 0.044 ©.934 13.66
C+d 4.52 0.040 0.831 3.16
Ca 7.72 0.246 5.1%0h 1.01
Ce 5.17 (-0.637 (-13.38 -12.20
Cr $.18 0.632 13.57% 1.27
Co ¢.Z6 0.003 Q.07 250,94
Cu 3.43 0,03% 0.733 12.07
Fu 5.44 © 0.03% 0.732 4.41
Te 107.73 12.291 asglll 0.4
La 0.44 0.187 3.926 4.46
Ph 0.35 0.394 8,267 %.71
Li 4,07 0.009 0.197 353.99
Mg 4.16 0.115 2,409 1.2
My 39.495 1.859 39,047 1.19
Hq 9.00 0.140 2.934 9.44
Mo 4.67 0.305 4.7Q3 2.9Y
Nd 3,16 (-0.456  (-9.7YH -6.03
N, 6.03 0,054 1.129 6.20
P 4.14 1.622 34.0606 .63
K 2.96 (~-0.873 (~1B.34 -12.71
Sm 4.67 (-0.771 (-1G.19 -9.94
Se 2.70 Q.308 b. 466 3.02
Si 4.37 0.35%4 $.357 G.54
ag 15.44 (-0.0a2 (-0.876 -11.79
Na 66.%9 43.282 911.02 1.21
Sr 12.74 0.231 4.849 1.36
S 1.67 0.783 16.438 .46
Ta 4,22 (-0.,067 <(-1.831 ~-13.85
T1 4.76 (-0.502 (-10.54 -12.%7
Th 1.08 -0.268 ~5.637 ~18.70
gn 2.79 ¢.21% 4.514 3.85
Ti 7.08 0.218 4.378 3.1
1] 2.13 0.016 0.332 Sbh.od
u $5.09 (-2.378 (-54.14 -17.7!
Vv .27 0.01% S ] 1B.75
n 10,47 0.13¢ 2_H8H 1.48
ir 5.92 0.204 4.276 4.96
Dilatian factor ¢ 21.0Q00

134



135

Analysis - April 30, 1990

Acid Digested LMCS Standard

Sample nane
Sample code
Sanple code
Sample code
Frogranme

NAHME M

Al
Sk
Ag
B.a
be
Bi
b

Cd
Ca
Ce
Cr
Co
Cu
Eu
fe
La
Pb
Li
Mo
Ko
Hg
no
Nd
Ni
F

K

Em
Se
51
Ag
Na
Sr
S

Ta
T1
™
Sn
Ti
W

\

Y

n
Zr

L)
s av ba e 98

VY INT

2.10
0.G60
1.40
24.11
0.686
3.61
19.94
28.59
43.08
5.6d
G.43
0.31
9.09
3.7%
12.72
0.3%
0.30
13.44
24,73
21.12
5.808
2.56
$5.89
16.08
1.57
3.50
4.4%
2.30
4.33
14.43
8.62
40.9%
.98
3.99
4.41
1.01
20.04
4.7:%
1.92
4.69
4.54
44.11)
4.46

FS79
49511
BI1GEST
89C706

84T
COMCEN

-0.213
0.670
(~-0.0%86
0.%27
(~-0.003
(-0.381
0.926
¢.911
1.449
0.008
0.8%0
0.8606
0.906
£-0.019%
1.263
{(~0.057
~0.199
0.862
1.¢72
0.970
0.003
(~0,027
0.189
0.907
(~-0.067
1.11%
(~1.00606
¢.021
0.182
L-0.Q075
3.148
0.960
0.048
(-0.146
(~-1.14%
(-0.654
4,736
0,042
(-0.082
t-6.244
(-0,048
Q.939
(-0.103

30-Apr-90

RSO

-34.34
13.4%
-1%5.06
0.7
15,44
~15.,2%2
1.71
1.70
0.49
1382.82
1.7%
267
1.3%
-22.03
1.38
~-13.1%2
~%.77
0.90
9.9
1.3%
S1.40
-15.39
3u.r)
1.94
-850 .06
16G .43
-:0.54
67.92
7.78
-9.09
2.97
Q.47
29 .46
-9.93
-15.29
-11.3%
1.4l
10.74
~18.61)
~10.%1
~12.60
1.29

~11.95

13:32:40
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ICP

Analysis - April 30, 1990 Acid Digested LMCS Standard
Sample rname : F4%749

Sample code 1 I S§TIQ

Sample code 2 : DIGEST

Sample code 3 @ 89076

Programme ¢ §ST 306—-Apr-90 13:136:3%
NAME MV INT CONCEN XSD
Al 2.45 0.516 1%,.33
S 0.93 -3.077 -26.02
As 1.79 0,135 %.33
Ba 3.83 -0.008 -36.29
Be 0.91 ~0.001 ~6.93
B1 13.78 S.087 2.98
|8 5.99 0.030 21.2%
Cd 3.33 -0.004 -36.91
Ca 13.08 C.428 1.44
Ce .33 (-0.437 -23.7°¢
Cr 1.61 0.C06 74419
Co 0,206 -G,C\Z2 ~-79.37
Cu 3.22 ¢.004 202.83
Eu 35.806 - 0.949 1.62
Fe 4.62 0.207 3.5
L:a 3.14 4.604 1.70
Fb 0.72 5.165 2.897
Li 3.70 (-0.034 -21.32
Ma 3.09 0.081 2.00
M 1.32 N.01% 7.54
Hey 5.63 0.001  1%7.7Q
Ho 2.67 -0.6G19 -19.2G
Nd $.34 (-0.397 -27.19
N1 %.10 ~0.014 -28.12
¥ 1.73 0.037 92.066
K 3.03 (-0.621} ~-24.49
S 5.4% 0.438 20,08
Se 2.35 (~0.179 29,74
Si 4. 46 0.297 10.04
fy 45.76 0.961 2.599
Na 9.72 6.087 #3.41
Sz 3.77 -5.001 -134.949
S 1.21 0.096 27.04
Ta 1.3 -3.057 -29.56
Tl 5.08 0,094 105, 4%
Th 2.07 4.74% 2.46
Sn 2.00 0.007 65 .04
Ti g9.11 0.068 8.28
W 2.00 ~0.,047 -20 .87
1] 5.57 1.799 5.94
v $5.0%9 -0.000 -1236.1
in G9.27 0,014 19.2%
Zr 4.73 -0.043 -28.91
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ICP Analysis - April 30, 1990

Acid Digested LMCS Standard

Sample
Saaple
Gample
Sanple

NAME

Al
Sb
as
Ba
ke
b
b

(o]
La
Ce
Cr
Co
Cu
Bes
Fe
Lo
rb
L1
Mg
Hr
LI}
13}
Nd

in
ir

fiane
cade
conig
code

Frogramme

M

Wy
e at an 60 o8

v INT

4.53
Q.34

PS¢
S5T3
UIGESTY
894076

306-Apr-90 131402106

1.86
$2.04
G.90
110Q.87
0.69
213.22
.80
234.17
0,27
~-6Q0.49
32.67
17.32
~310.16
~%96. 26
3.10
-96.73
-103.92
-46.%3
0.99
(.39
l.b8
1.09
-%6_37
14.43
1.29
-50.48
-5%1.89
1.60
a2l
%1.%0
13.86
66 .31
1.1%
4.37
1.75
-128.51)
15,067
0.30
0.44
~393.91
1.08
9.7%
0.60
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ICP

Analysis - April 30, 1990

Acid Blank

Sample nawe
Programme

NAME

AL
Sh
AB
| Y
Be
B
k

Ca
Ca
Ce
Ce
Co
Cu
Eu
Fe
La
) el

M9

KV INT

2.2

0.%2
1.49
3.86
0.91
S5.92
5.60
3.31
0.53
.47
1.351
0.25
2.08
4.12
1.79
Q.36
0.32
3.82
.45
.99
6.26
2,68
S.48
$.13
1.62
3.08
4.98
2.33
3.6¢C
5.96
%.37
3.69
0.90
4.39
4.81
1.09
1.92
4.06
2.02
$.19%
4.09
4.67
4.51

HNOD)
68T

CONCEN

=0.149
-0.119
=0.035
~0.007
-0.001
-0.172

0.003
~0.004

0.001
-0.258
~0.(¢17
-0.014
-0.0619
-0.00%5
-0.000G

-3.019

-~

-0.014
Q.01
-0.037
-1.993
-0.¢22
~2.002
~0,020

40-Apr-90 13:44:204
:3:30

-57.35%
-70.69
-42.07
-49.899
~T4.73
~37 .07
19.14
~36.91
30.03
~-56.69
~34.vY
-67 .92
-46 58
~-49 .93
~LE .01
~-53.91
~114.00
-5%.34
-833.89
-79.25
48 .04
-39.32
—-41.34
-36.32
-G4.2
~42.25
-%3.00
~4G .57
-30.2
~44.31
-46.0%
—qa.713
-128.9%
=57.12
~52.76
~-47 .21
-49.84
~45.56
-45.49
-47.78
-47.71
~6d .l

~9Hd e




ICP Analysis - April 30, 1990 LMCS Check Standard

Cample nane 1 78C11K

Saple code 1 : SST1

Sample code 3 [ UIRECT

Eraogranme :SsST 30-Apr-90 13:47:42
HMAHME MV INT COMTEN KSh
Al 3.12 -0.17¢0 -25.16
55 1.60 16.307 1.61
As 1.51 0.033 26.02
KFa 19,39 9.930 1.13
ka2 0.90 =0.001 -22.36
331 5.83 (-0,231 ~13.,13
k 162.30 10.071 0.8%
cd 275.83 9.269 1.99
Ca :00.78 10,221 096
Ce 12.93 9.237 1.66
Ce 52,69 9.041 1.238
Co 2.97 9.424 1.55
C. 63.07 10,963 1.09
Eu 4.72 0.013 13.139
e 390.97 10.3406 D.91
La 0.38 0.931 <0.97
Pb 0.32 -0.917 -114.%6
Li 11).84 9.813 1.96
K5 327.6% 10.245 1.10
Nry 208.98 10.016 1.22
He 5.%4 0.001 641 .29
Mo 2.73 ~-0.008 ~18.92
N 1§.15 g.578 3.09
Ni 129.494 v.78%7 1.19
P 1.66 -0.006 -357.42
K 9,77 24,392 1.6040
Sm 4.66 (-0.7¢1 -11.63
G S.06 3.515 1.83
5i 3.48 ((-0.1492 ~10.,027
%) 195,01 (-0.053 -12.91
Na 10,24 34.637 1.2%
St 394.51 10.099 L.o08
4 .22 0.309 GL,096
Ta 4.2% (~0.081 ~-15.16
T 4.78 -0.460 ~8.806
Th 1.09 -0.22 -24.,7%
Gn 194.01 50.339 1.358
Ti 3.88 (-0.08%9 -12.08
. 2.31 0.107 1.85
U 5.37 ~0.047 ~1621.1
v 4.66 (-0.037 ~13.17
ia 423.07 10.016 1.30
Zr 4.65 (~0.063 ~13,.%%

139



ICP Analysis - April 30, 1990 LMCS Check Standard

Saunple rname I 83B3bA

Ssuwple code 1 i HST2

Sanple code 2 ! DIKECT

Frogyramee ¢ 887 J0~-Apr-90 13:51:41
NARNE MU OINT CORCEN RGD
Al 4.71 5.202 0.756
St G.57 0.301 9.41
As 4.70 1.812 L.07
E.a 4.02 0.000 9509,5%3
e G.92 -0.001 -38.43
B 85.67 $3.219 0.G2
B G.44 0.059 3.75
Cd 3.39 -0.001 -167.29
Ca 0.93 0.0158 0.49
Co 95.62 -0.066 -18l1.76
Cr 1.94 0.064 6.91
Co Q.33 ~0.014 -36.33
Cu 4.6% 0,230 “.62
Eu 331.03 9.216 1.01
Fe 2.27 © 0.0%0 11.96
La 10.54 )Y47.179 1.91
Ph 4.37 T2.648 0,72
Li 3.61 (-0.032 ~18.68
Mg 0.68 0.020 1.99
LIy} 1.16 Q0.007 11,87
Hg 7.035 [T | 15,71
Moy 2.76 ~0.03%  -110.%6
Nd 6.01 0.299 3% .09
Ni 9.2¢ -0.004 -210.29
r 1.97 0.198 22.63
K 2.92 (-1.002 ~12.94
tn 11.31 9.%61 0.79
Se 2.951 0.0406 1068.00
S1i 4.7 0.4%58 S.17
hg 337.29 10.271 Q.72
HNa 9.12  (-0,339 -20.02
Sr 3.80 -0.000 -9353.70
S 1.05 0.136 14.01
Ta 4.82 6G.082 31.37
Tl 8.14 5.757 5.%3
n 11.24 31.476 0.84
Sn 2,13 0.042 11.97
Ti 4.70 0.037 10.081
W 1.99 (-0.053 -13.60
u 10.93 91.1%0 Q.63
v 7.40 0.199 .08
e 5.17 0.0 11,12
Zr .23 0.058 21.24
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ICP

Analysis - April 30, 1990

LMCS Check Standard

Sample rane
Sample code
Sample code 2

Froqramme

‘NARE

Al
Sh
As
ka
ke
Ri
B

Cod
Ca
Ce
Cr
Co
Cu

8n

Ti

in
Ir

MY INT

26,45
Q.65
101.43
4.1
274.76
7.57
7.01
3.75
1.33
5.62
1.7a
0.28
J3.90
4.27
2.24
0.37
0,33
3.89
0.75%
1.34
605.34
440,473
%5.68
11.67
B87.3¢
3.1
9.1%
a1.17
93.43
27.49
6.61
3.91
52.34
196.11
32,54
1.30
2.68
661,11
14.96
6.94
115.92
6.192
240.73

776113
S8T3
LIKECT
§ST

CONCEN

50.351
1.131
57.470
Q0.0L4
9.%99
0.929
0.096
0.012
0.0x8
=0.062
0.036
0.081
0.087
-0.Q0¢
T 0.047
0.¢00
0.125
-0.007
0.008
0.016
26,336
A8.181
0.00%
0.497
156.51%
~-0.301
~0.049
92.632
45.062
0.337
0.719
0.003
253.077
48.1995
50.976
0.849
0.185
49.6926
20.549
14.420
9.%92
0.036
49.4350

30-tpr-90
®SD

¢.a4
S.13
.30
30.87
Q.72
.87
36.8%
14,34
0.69
-281.29
18.26
4.99%
19.5%
~1064.3
.92
rkAkkx
31.60
-116.43
2.39
6.92

0, 6N
Q.43
1661.82
1.07
1.63
~-113.%3
~664.92
¢.98
0.52
1.60
14411
72.73
1.14
0.356
0.69
12.83
.01
1,42
6.5
2,27
0.76
3.13
1.23




ICP Analysis - April 30, 1990 Core 8 Composite

Sample rname ! Foa4V

Sample code 1 : SANPLE

Sample code 2 @ 100-1¢

S5ample vode 3 T 000004

Proyramne HE-Y | 30-Apr-99 1%:00:01
HAME NV INT CONCEN DILCOWR vsh
Al 6.1 8.273 835.01 0.10
St 0.5%2 (-0.313 <(~31.54 ~3.36
As 1.41 (¢-0.082 (-8.274 =709
LE] 3.63 (-0.018 (-1.787 -9.53
Je 0.86 (~-0.003 (-0.280 ~-3.980
Bi 5.60 (-0.388 (~-39.20 =-15.20
) 5.682 0.019 1,235 13.03
Cd 3.11 (-C¢.0l1 ¢(-1.142 -4.52
Ca 2.5%0 0,008 6.48372 0.2¢
Ce $.12 (-0.701 (-70.80 -7.77
Cr 1.42  (-0.026  (-2.590 -6.91
Co 0.25 ~0.032 ~3.376 -21.43
Cu 2.91 (~0.04%5 (-4.558 -7.00
Eus 3.8% (-0.013 (-1.298 -8.1¢0
Fe 1.86 0.002 0.250 53.92
La 0.35 (-0.0%0 (-5.070 -13.69
re. 0.3¢ -0.190 -19.22 ~13.64
Li 3.65 (-0.033 (-3.369 -B.82
ny 1.0% 0.017 1.7%6 D.78
L1 Q.98 ~-0.0032 -0.177 -1.9"
Hq 5.44 (-0.017 (~l.cws -0.93
Mo 2.53 (~0.030 (-3.013 ~4.06%
N %.12  (-0.%0% (-%1.02 -13.4%
N1 5.68 0.026 2.632 10.03
P 1.54  (-0.083 (-B.629 -9.74
K 36,32 )124.00 ) 12324 0.24
Sm 4.66 (-0.787 (~79.48 -2.28
Se 2.26 (-0.292 (-I9.54 -9.%1
64 4.48 G,.307 30.997 3.99
A4 14.92 (-0.0%7 (-7.725 -g.0%
Na 5.60 0.001 0.120 2910.03
Sr 3.98 (-0.006 (-0.3483 ~19.09
Bl 0.87 (-0.050 (-5.074 ~-28.79
Ta 4,11 (-0.116 (-11.6H -2.64
11 4,49 (-1.001 «(-101.1 -5.72
Th 1.03  (-0.,523 (-52.8% -8.60
Sn 1.83 ¢-0.039 (-3.901 -B.69
1 3.84 (-0.028 (-2.4H26 ~-6.4d9
[} 1.92 (~0.¢86 (-8.204 -B8.34
U 4.82 (-5.040 (-509.0 ~B.40
v 4.60 (~0.043 (~4,345% ~8.75
L6 4.9595 -0.003 ~0.340 ~-6.42
Ir 4.58 (-0.079 (-8.0195 ~6.11
Pilution factor ! 101.000C
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ICP Analysis - April 30, 1990 Core 8 Composite

Sample race 1 E947

Sample code 1 @ SAMPLE

GSample caode 2 I 500-1¢

Sample code 3 & 00CQ00

Frogromme HER 13- 30-Apr-90 15:104:10
N&mME MV INT CONCEN DILCOK RSD
Al 21.20 39.459 f128.64 0.83
Sb 0.51 (-0.2061 (-%.4892 -22.63
Ay 1.46 (-0.03%5 (-1.164 ~1%5.01
b 3.70 (~-0.014 (-0.304 ~-2%9.73
Be 0.87 (-0.002 (-0.051 -259.23
i $.70 (-0Q.317 (=6.6%4 ~20.086
b 5.85 0.021 0.444 35.08
Ced 3.15 (-0.C10 (-0.210 ~25.44
Ca 9.09 0.292 6.137 0.7
Lo 5.21 (-0.983 (-12.2% ~23.80
Cr 1.4%5 (-0.,022 (-0.462 -L4.08
Co 0.233 -0.¢31 -N,657 -27.96
Cu 2,96 (-0.¢36 (-C.701 -25.01
Eu 3.93 (-9.Q1} (-0.221 -23.97
Fe 2.2 0,046 0.969 12,70
La Q.33 -0.048 ~1.000 ~23.78
Flu 0.31 ~8.164 -2.A52 ~-18.79
Li 2.66 (-0.028 (~0.586 ~-24.69
Mg 2.10 0.0%0 1.053 1.27
M 1.17% 0.Q00 9.12% o.5e
Hy 9.61 -0.009 ~-0.197 ~-42.70
Mo 2.61  (-0,021 (-0.49%% ~-19.19
Nd 5,20 (-0.44%  (-9.141 ~-21.,861
Ni 23.80 0.472 Ye?ll 4.02
P 1.60 -0.090 ~1,044 ~-97.16
K 159.11 13%83.60 ) 121236 H.91
Sm 4.7% (-0.640 (-13.44 ~23.10
Se 2.36 -0.1R1 -3.381 -31.06
6i 4.91 0.4925 11.034 7.61
An 1%.21 (-0.049 (-1,034 ~20.01
Ma 6.13 0.380 7.981 21.24
sr 3.9% 0.004 0.079 44.76
S Q.89 ~0.C206 ~0.542 78,12
Ta 4.1% (-0.104 (-2.193 -20.43
T1 4.63 (-0.734 (~19.41 —-27.17
Th 1.08% (-0,440 (-9,249 ~-20.86
8 1.87 (-0.028 (¢-0.593 -43.Q00
) & 3.89 (-0.02¢4 (-0.510 ~19.h4
"] 1.94 -0.030 -1.,0%0 -30.39
u 4,92 (-4.1705 (--87.68 ~23.85
Y] 4.78 (-0.048 (~-0,570 ~29.02%
o 5.03 0.008 0.177 15,98
Zr 4.65 (-0.065 (-1.3%7 ~-24.93
Dilution factor = 21,0000
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ICP Analysis - April 30, 1990 Duplicate of Core 8 Composite

Sample nane ¢ F94s

Sumple code 1 < DUPSAN

Sample coade 2 © 100-10

Jample code 3 I 0QC0QO08

Frogqrasmme : 8§71 30-apr-90 15:08:27
NANE MV INT CONCEN HILCOR KRB
Al %.39 6.533 659.79 0.549
Sh Q.32 ~0.106 -10.74 -27.77
Az 1.53 -0.018 -1.60% -50.39
Ba 4.03 0.001 0.053 267.10
be €.93 -0.000 -0.042 -E7 .87
Bi 6.03 ~0.101 -10.17 -35.98
K 6.31 ¢.051 95.130 3.74
Cd 3.35 -0.007 ~0.361 -21.28
Ca 4.00 0.085 8.58% 0.42
Ce 5.66 -0.01¢0 -1.029 ~5672,72
Cr 1.%6 -0.003 ~0.339 -140.27
Co 0.26 0.010 1.093 36.49
Cu 3.19 -0.002 -0.407 -16H.76
Eu 4.27 -0.0%0 -0.014 -~6u85.74
Fe 1.9¢8 0.017 1.73% 12.75
La 0.37 0,002 0.173 396-84
Pb 0.31 -0.061 ~G.117 ~-%6.69
L1 3.995 -0.001 -0.074 =-375.2
L 0.83 0.010 T.0%3 1.2%
nr 1.03 0.0901 0.101 49.29
Hq .89 0.003 0.412 115.33
ho 2.69 -0.013 =-1.275 -1%.13
Nd .63 -0.043 -4.,328 -70.10Q
Ni 6.08 0.058 5.8235 4.98
P 1.6% 0.012 1.195 99,59
K 35.7% 121.0% ) 12307 0.87
Sm .16 - 0.,009 ~0.891 -646,51
SR 3.43 -0.069 ~6.962 -46.7"%
Si 4.78 0.462 46.631 3.94
Ay 16.59% =0.00% -0.497 -B1.03
N2 6.20 0.430 43.439 G.a%
Sr 3.81 . 0.000 0.021 302.16
S 0.92 0.002 0.243 £Y%6.04
Ta 4.51 -0.015 ~1.548 -59.37
T1 5.06 0.031 5.177 231,81
Th 1.13 -0.034 -3.432 -134.99
Sn 1.94 -0.008 -0.B802 -133.92
Ti 4.16 -0.004 -0,407 ~45.49
W 2.09 -0.023 -2.320 -22.19
u $5.35 -0.208 -21.05 =-200.15
1} 5.12 0.002 0.218 287.44
in 4.73 ¢.001 0.08% 30.19
Zc 4.94 ~-0.0023 ~0.247 -231.90
Bilution factor ! 101.000
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ICp

Analysis - April 30, 1990

Duplicate of Core 8 Composite

Sample
Tawmple
Sample
Sanple

nune
code
code
wode

Progranne

NAME

Al
So
s
Ja
Be
Bi
3

Cd
Ca
Ce
Cr
Co
Cu
Eu
fe

in
Zr

H

1

[ AN 4

Vv INT

17.386
.53
1.%53
3.9%
0.9
5.94
6.21
.n
2.07
$.5%
1.U5
0.26
3.15
4.19
2.38
0.36
0.32
3.88
3.94
1.17
%.77
2.73
3.50
9.24
1.70
61.97
$5.06
2.47
$.05
16.29
6.61
3.79
0.94
4,42
4,87
1.11
1.94
4.11
2.07
%.24
4.83
%.30
4.87

Dilution factor

r9ag

DUFSAN
00-10
000008

S67T
CONCEN

31.5355
~-0.071
-0.012
-0.003
~0.001
-0.338
0.044
-0.004
0.394
-0.153
-0.009
Q.007
-0.008
-Q.003
0.0664
-0.010
-0.009
-0,008
0.09%
0,008
-0.002
-0.009
-0.1353
0.306
0.015
$04.29
~0.160
-0.Q14
0.594
-Q0.014%
0.723
-0.Q01
0.023
-0.036
~-0.286
-0.136
-0.0%0
~-0.004
-0.015
-1.196
~0.019
0,014
~0.018

~

21.0000

(3

530-apr-97

UDILCOX

662.0%
-1.48Y9
—~0.,dbd
~-0.663
~-H.024
~3.313

0,931
~0.086

8.266
-3.217
~0.,106

0.146
~0.162
-0.9253

1.341

k5D

C.73
~09.44
-2237.28
177.09
-%4.7Y
~-6%.23
1G.14
-33.19
1.29
135.00
-134.74
132.75
178.20
1950434
4.2
128.29
-540.82
135.17
0.77
14.1%
334.87
~77.19
-89,32
2.43
264.45
0.81
-140.34
750,03
7.0%
~95,41
13.96
46¢3.61
110.5%6
-73.09
-68.83
+1085.80
~109.17
~-95.7%
-204.07
~121.36G
~53.47
17.9%
-128.56

?

q

t

i
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ICP

Analysis - April 30, 1990 Acid Blank
Sample naRe T HNO3

Programme : 66T 30-Apr-90 15:16:%
NAME MV INT CONCEN K50
Al 2.03 (~-0.350 ~9.84
Sl 0.50 (-0.332 -15.41
Ns 1.43 (-0.07) -7.7%
Ba 3.65% ¢-0.017 -10.23
e 0.87 (-0.003 -14.86
Bi 9.63 {(-0.360 -12.58
B 5.30 -0.014 -30.2Q
cd 3.12 (-0.011 -12.74
Ca 0.48 (-0.001 -1.90
Ca 5.17 (-0.635 -9.74
Cr 1.43 (-0.C26 ~2.9%
Co 0.23 -0.038 -5.2%
Cu 2.93 (-0.041 -10.37
Eu 3.90 (-0.011 ~-11.66
Fe 1.69 «(-0.016 =9.37
L3 Q.33 ~0.04% -23.08
th 0.30 -0.182 -10.91
Li 3.63 (-0.030 ~10.61
Mg 0.47 (-0.001 ~11.08
L) 0.94 (-0.004 -8.22
Ho T 6.09 0.012 63.1]
Mo 2.56 (-0.0280 ~-10.89
Nd 5.1 (-0.464 -0.51
N1 4.47 (¢-0.037 -14.03
P 1.1 (-0.109 -19.906
K 3.04 -0.398 -43.33
Se 4.70 (-0.719 ~9.33
Se 2.2% (-0.3109 -10.34
81 3.40 (¢-0.23%5 -5.91
Aq 15.09 (-0.053 ~9.98
N2 .09 (-0.364 -10.6646
Sr 3.852 (-0.007 ~10.24
S 0.8% (-0.070 -14.63
Ta 4.13 (-0.111 -3.49
T1 4.56 (-0.974 -145.88
Th 1.04 (~0.404 -9.44
Sn 1.81 (-0.042 ~-12.77
T4 3.88 (-0.026 ~B.86
"} 1.93 «<-0.,¢082 ~-5.594
v 4.87 (-4.574 -9.396
V. 4.67 (-0.037 ~10.94
Zn 4.36 (-0.008 -4.78
Zr 4.6) (~-0.072 -10.10




ICP Analysis - April 30, 1990 LMCS Check Standard

Sanple nane T K950

Sample code I 78C11K

Sawple code 2 : SST1

Sample rcode 3 © UWIRECT

Frogramme : §OT 30-Apr-90 15:20:34
NAME MV INT CONCEN R&D
al 2.15 “0.114 -60.60
Sts 1.56 92.907 0.70
aAs 1.60 ¢.C29 £3.36
Wa 214.77 9.717 1.64
ke 0.91 ~0.C01 -36.6%
Bi S5.H0 (-0.254 ~3G.99
R 1508.16 9.805 1.16
Cnt 270.84 9.¢89 0.37
Ca 294,14 9.995 1.67
Le 12.77 ©.043 G.57
Cr ) .65 6.092 0.55
Co 3.13 9.992 3.40
Cu 57.17 9.831 1.30
Euw 4.78 0.0y 15.6%
Fe 38.72 10.084 0.94
La 0.38 0.028 24.80
Ik Q.21 ~0.108 -18.33
Li 109.44 G.9%95 1.36
Mg 319.31 9.904 1.21
M 204.73 9.830 ¢.01
HYy S.94 -0.01L0 -17.90Q
Mo 2.71 -0.011 -43.65
Nd 15.32 8.730 l.18
Ni . 127.52 9.604 0.61
F 1.63 -0.¢29 ~91.47
K 9.77 24.%93 Q.52
1 4.7 (-0.662 ~24.39
Se $.03 3.476 1.53
61 3.52 (-0.170 -17.82
Rg 1%5.31 (-0.0406 -23.36
N3 39.62 24,194 1.36
Sr 383.43 9.864 1.63
g 1.19 0.279 9.19
Ta 4.29 (-0.069 -26.41
T1 4.92 -0.204 -95.10
In 1.10 -0.173 -55.91
Sn 190.18 49,335 0.49
1i 3.92 (-0.033 -23.68
W 2.30 0.098 12.51
u 5.44 0.619 156.29
Y 4.81 (-~0.025 -33.91
In 417.29 9.831 0.72
2r 4.71 ~0.052 -29.95
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ICP Analysis - April 30, 1990 LMCS Check Standard

Sample ramne T F959

Sample code 1 | B3IEJIBA

Gample code 2 ¢ SSTIQ

Sample code 3 : DIKKCT

Frogranuwe HER 30-Apr-90 15:24:24
NAME MV INT CONCEN RSD
Al 4.67 9.550 2.59
Sh Q.98 Q.487 6.98
As 4.87 1.907 3.00
Ba 4.34 0.013 15.56
Be 0.96 0.001 41.62
K 86.42 +53.719 L.76
R ~ .81 0.083 G.19
el 3.55% 0.004 34.06
Ca 0.95 0.01% 2.4
Ce 6.07 0.507 17.36
Cr 2.04 0.082 S.70
Co 0.26 0.Q14 38.19
Cu 4.92 0.264 3.01
Bu 325,156 L 9.639 1.03
Fe 2.33 0.058 2.04
La 18.39 )46.736 1.33
Pb 4.49 54.140 1.%49
Li 3.92 -0.004 ~87.97
Mg 0.70 0.007 2.948
Mo 1.21 0.010 7.90
Hy 6.83 0.045 12.7¢
Ho 2.87 90.007 3e.22
Nd 6438 0.614 9.37
Ni 5.87 0.018 35.31
F 2.10 0.253 .29
K 3.25 0.208 40.49
Sm 11.59 9.990 l.86
e 2.64 0.217 16.61
81 5.03 0.387 4.87
A 326.74 10.254 1.33
Na Y.%8 -0.011 -431.4%
Sr 4.0€ 0.006 13.80
s 1.12 0.211 3.18
Ta 9.21 0.162 623
Tl 8.50 6.431 0.96
Th 11.19 $1.233 1.47
Sn 2.19 0.087 1l1.146
Ti 1.4%6 0.057 7.24
W 2.09 ~0.002 ~-482.82
u 11.22 53.7€9 .14
Y 7.72 0.228 2.04
in 5.28 0.014 7.03
ir $.53 0.131 7.89
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ICP

Analysis - April 30, 1990

LMCS Check Standard

Sample
Sample
Sample
Sumple

nane
code
code
coide

Froqrasame

NAME

Al
Sty
(137
Ba
Ne
Bi
)

cd
Ca
Ce
Cr
Co
Cu
Eu
Fe
La
Fh
Li
M
M
Ha
Ho
Nd
Ni
)4

[

Sm
Se
Si
Ay
Ha
Sr
]

Ta

M

2

d
4

1

6

1

2

Wt~
1e 33 er wu sa

vV INT

26.10
0.66
99.77
4.4%2
69.72
7.061
G.74
3.82
1.32
$.88
1,83
0.29
3.62
4.47
2,29
0.38
0,33
4.07
n.7%
1.37
01.29
30.80
Y.98
11.70
69.14
3.491
Lv.39
49,66
91.10
27.92
6.84
4,04
52.19
93.83
32.38
1.34
2.68
41.33
43.98
7.07
14.86
6.20
34.22

F9s0
77C111
6513
DIXEC
SS8T

CUNCEN

49.634
1.193
96.3517
0.022
9.422
0.958
0.078
0.014
0.028
0.269
0.045
0.124
0.064
T 0.0006
0.053
0.022
0.190
0.010
0.008
0,017
W L07
47.121
0,279
D.500
157,482
0,427
0.349
G1.947
43.891
0.371%
0.6886
0.006
182,926
47.819
50.670
1.052
0.105
48.394
20.467
15.664
9.494
0.036
48.091

30-Apr-90
kSN

0.07
7.71
1.1G
4.81
0.u43
4.91
4.419
9.62
1.10
15.14
3.56
.80
4.15
12.39
7.47
47.14

15:2pi08
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Analytical Batch

Las SecMent SeriaL #: F0941

Customer ID: 000008

INSTRUMENT £60044 Plutonium Analysis

Proceoure /Rev] LA-503-156/C-1 Fusion Dissolution

Tecwworocist | R. D. Hale

Date February 08, 1990

TEMPERATURE 23 C

StarTing Tive| 0900  02-07-90

Enoing Time 1500 02-08-90

CHemMIST S. A. Catlow

Descriprion Las ID Description Las 1D

1 Initial LMCS Check Std. FO903 12 Duplicate Sample Composite B8 F0948

2 Reagent Blank F0946 13 | sample Composite 8 F0953

3 Sample Composite 5 FOB99 14 | Duplicate Sample Composite 8 F0954

4 | Duplicate Sample Compooosite 5 FO900 15 | Spike Composite 8 F0949

5 | sample Composite 5 FO905 16 | Final LMCS Check Std. F0O950

6 | Duplicate Sample Composite 5 FO906 17

7 Sample Composite 6 F0923 18

8 Duplicate Sample Composite 6 F0924 19

9 Sample Compasite 6 F0929 20

10 | Duplicate Sample Compasite 6 F0930 21

11 Sample Composite 8 F0947 22

Stanparp  TYPE Privary Book # Secono Book # Thiro Book # FinaL Vou.
8 Acrcuor VoL. & Aviauor Vor. & Avtouor Vou. of Sto.

LMCS Check Std. 16B43/1 ul N/A

Spike 16B43/1 ulL F0947/1 mL 10B43-8/50 ulL N/A

SST-102 Rev. | 10/2/80 Interim
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ingle ShelhTank
éaﬂgratlon ecord

ANALYTE Pu-238

ProceDurE LA-508-051 Revision: A-2
Instrument:  Canberra Jupiter System Property Numser: E60044
TecunorogisT:  Varies PavroLL Numser:  Varies
Darte: See Attached Sheets

CaLisratioN Stanparo ID: N/A

ANALYTE CONCENTRATION: N/A

Type of CALIBRATION: N/A

ComMeNTS ¢ Detectors are aligned not calibrated.
_L—-_—__—_——__—__—. — re—————

SST-103 Rev. B 9/27/90  Interim
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ID Isotope

1
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G

Peak

—
o wnN— O

ak

Pu236
Pu238
Am241

Pu239
Puz240

152

ENERAL A

LPHA ENERGY
Rev. 1.10

DATA REDUCTION

SAMPLE
F903 SEG/COMP/

REPORT

#13 PU

ANALYSIS

File ID: SD4709.SPC
Counted on: 2/ 9/90 @ 0: O
Detector/Geometry number: 4/ 1
Count time: 30000. Sec
PEAK ANALYSIS
Peak height Peak center FWHM
Initial Final Initial Final Initial Final
5.2 4.8 469.869 469.869 20.000 12.660
2145.9 2208.4 358.677 358.677 20,000 10.661
280.4 285.9 302.189 302.189 20.000 10.454
229.4 64.8 264.079 264.079 12.000 6.706
2612.8 2618.0 229.858 229.858 20.000 10.762
PEAK RESULTS
AEA Peak Centroid Count
Fract. Exp. Obs. Diff. FWHM Rate c¢/m
0.0010 6.273 0.06 0.09
0.4328 5.756 5.751 0.005 0.05 39.74
0.0630 5.499 5.485 0.014 0.05 5.79
5.480 5.485 -0.005
0.0096 5.306 0.03 0.88
0.4935 5.143 5,145 -0.002 0.05 45.32
5

5.144

.145 -0.001
DETECTOR CALI

BRATION

Energy(MEV) = 4.065 + (0.0047)*Channel

. Tau
Initial Final
10.000 5.524
10.000  4.945
10.000 3.516
6.000 4.662
10.000 5.781
Activity
d/m uCi/ea
0.47 0.213E-06
204.28 0.920E-04
40.50 0.182E-04
0.140E-04
4.44 0.200E-05
228.30 0.103E-03
0.103E-03

Energy range (MeV): 4.065 T0 6.471
Efficiency = 0.1985 CPM/DPM
TOTAL COUNT DATA:
item Total % Recovery
Raw spectrum 45919.0 100.000
Smoothed 45918.7 99.999
Composite fit 45910.5 99,982
Residuals 8.1 0.018
Analyzed by:
VR



SPECTRUM SD4709.SPC
1 LEGEND: RAW = .... MODELED PEAKS = 1,2,.., ETC 9724.5

.....................................................................

--------------------------------------------------------
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Raw Data D
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GENERAL ALPHA ENERGY ANALYSIS
Rev. 1.10
DATA REDUCTION REPORT
SAMPLE
F946 SEG/COMP/#8
File ID: SD2714.SPC
Counted on: 2/ 9/90 @ 0: O
Detector/Geometry number: 2/ 1
Count time: 30000. Sec
PEAK ANALYSIS ,
Peak Peak height Peak center FWHM . Tau
1D Initial Final Initial Final Initial Final Initial Final
1 4.2 4.2 468.114 468.114 28.000 16.828 14.000 13.274
2 1894.2 1914.8 357.234 357.234 20.000 12.011 10.000 5.995
3 83.9 85.9 299.394 299.394 20.000 14.183 10.000 2.399
4 57.9 57.7 262.857 262.857 20.000 7.005 10.000 2.100
5 21.9 23.3 227.770 227.770 20.000 6.104 10.000 2.418
6 4.0 2.6 172.563 172.563 20.000 59.890 10.000 4.825
PEAK RESULTS
Peak AEA Peak Centroid Count Activity
ID Isotope Fract. Exp. Obs. Diff. FWHM Rate c/m d/m uCi/ea
1 0.0021 6.277 0.08 0.08 0.41 0.185E-06
2 Pu236 0.8871 5.756 5.755 0.001 0.06 35.19 178.28 0.803E-04
3  Pu238 0.0686 5.499 5.484 0.015 0.07 2.72 18.77 0.845E-05
Am241 5.480 5.484 -0.004 0.648E-05
4 0.0283 5.312 0.03 1.12 5.58 0.251E-05
5 Pu239 0.0096 5.143 5.147 -0.004 0.03 0.38 1.88 0.848E-06
Pu240 5.144 5.147 -0.003 0.848E-06
6 Np237 0.0043 4.781 4.887 -0.106 0.28 0.17 0.98 0.441E-06
DETECTOR CALIBRATION
Energy(MEV) = 4.076 + (0.0047)*Channel
Energy range (MeV): 4.076 TO 6.483
Efficiency = 0.2014 CPM/DPM
TOTAL COUNT DATA:
Ttem Total % Recovery
Raw spectrum 19661.0 100.000
Smoothed 19661.0 100.000
Composite fit 19834.1 100.880
Residuals -173.1 -0.880
Analyzed by:
VR
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SPECTRUM SD2714.SPC
1 LEGEND: RAW = .... MODELED PEAKS
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Raw Data Dump for
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GENERAL A

Peak

—

Peak
ID Isotope
1 Cm243
Cm244
2 Pu238
3
4

159

Counted on:
Detector/Geometry number:

LPHA ENERGY

Rev. 1.10

DATA REDUCTION REPORT

SAMPLE

F-947 SEG.COMP #9 PU
File ID: SD4714.SPC

Count time:

Peak height
Initial Final
1429.4 1453.8

62.3 64.6

151.2 0.0
209.1 208.9

PEAK ANALY

Peak center
Initial Final
357.590 357.590
301.013 301.013
255.938 255.938
229.099 229.099

PEAK RESU

AEA Peak Centroid

Fract. Exp.

Obs. Diff.

0.8384 5.786 5.810 -0.024
5.796 5.810 -0.014

0.0451 5.499 5.539 -0.040
0.0000 5.323
0.1164 5.194

DETECTOR CALIBRATION

ANALYSI

2/10/90 @13: 0

4/ 1

30000. Sec

SIS

FWHM

S

Tau

Initial Final Initial Final
20.000 10.411 10.000 4.684
24.000 11.716 12.000 3.575
12.000 12.123 6.000 6.102
20.000 10.816 10.000 5.712

LTS

FWHM
0.05

0.06
0.06
0.05

Count
Rate c/m d/m
26.21 154.30
1.41 8.42
0.00 0.00
3.64 15.64

Energy(MEV) = 4.094 + (0.0048)*Channel
range (MeV): 4.094 TO 6.552

Energy

Item
Raw spectrum
Smoothed

Efficiency =
TOTAL COUNT D
To
156
156
156

Composite fit
Residuals

Analyzed by:

ATA:

tal
38.0
37.3
31.3
6.0

0.2327 CPM/DPM

% Recovery
100.000
99.996
99.957
0.039

Activity
uCi/ea
0.695E-04
0.507E-04
0.379E-05
0.000E+00
0.705E-05

DM



SPECTRUM SD4714.5PC

1 LEGEND: RAW = .... MODELED PEAKS =1,2,.., ETC 5344.2
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Raw Data Dump for AEA Spectrum:
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ID Isotope

Pu23b
Am241
Pu239

W N
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ENERAL ALPHA ENERGY ANALYSIS

Rev. 1.10
DATA REDUCTION REPORT
SAMPLE

F-948 SEG.COMP#10 PU
File ID: SD3951.SPC

Counted on: 2/10/90 @13: O
Detector/Geometry number: 3/ 1
Count time: 30000. Sec

PEAK ANALYSIS

Peak height Peak center FWHM Tau
Initial Final Initial Final Initial Final Initial Final
5.5 5.6 470.699 470.699 20.000 14.974 10.000 14.969
1879.1 1897.9 359.467 359.467 20.000 13.884 10.000 7.499
74.4 77.8 302.256 302.256 24.000 12.474 12.000 2.388
105.2 104.2 229.933 229.933 20.000 11.801 10.000 6.978
PEAK RESULTS
AEA Peak Centroid Count Activity
Fract. Exp. Obs. Diff. FWHM Rate c¢/m d/m uCi/ea
0.0026 6.279 0.07 0.10 0.52 0.234E-06
0.8969 5.756 5.745 0.011 0.07 36.20 183.41 0.826E-04
0.0552 5.480 5.471 0.009 0.06 2.23 11.77 0.530E-05
0.0453 5.143 5.124 0.019 0.06 1.83 9.08 0.409E£-05
DETECTOR CALIBRATION
Energy(MEV) = 4.020 + (0.0048)*Channel
Energy range (MeV): 4.020 TO 6.477
Efficiency = 0.2014 CPM/DPM
TOTAL COUNT DATA:
Item Total % Recovery
Raw spectrum 20050.0 100.000
Smoothed 20050.0 100.000
Composite fit 20180.8 100.652
Residuals -130.8 -0.652

Analyzed by:

DM



1 LEGEND:

SPECTRUM SD3951.SPC

RAW = ....

MODELED PEAKS = 1,2,

LAY

ETC

.......................................................

.......................................................
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Raw Data Dump for AEA Spectrum:
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Pe
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1
2
3

4
5

GENERAL A

Counted on:

LPHA ENE
Rev. 1.10

DATA REDUCTION
SAMPLE

F-949 SEG.COMP
File ID: SD395

RGY

REPORT

#11 PU
4.SPC

Detector/Geometry number:

Count time:
PEAK ANALY
Peak Peak height Peak center

10 Initial Final Initial Final
1 10.4 10.0 471.543 471.543
? 1898.2 1910.1 359.114 359.114
3 g85.1 87.0 301.260 301.260
4 50.6 52.5 264.610 264.610
5 149.1 151.5 229.417 229.417
PEAK RESU
ak AEA Peak Centroid
D Isotope Fract. Exp. Obs. Diff.

0.0045

6.283

Pu236 0.8469 5.756 5.744 0.012

Th228 0.0593 5.430 5.466 -0.036

Am241 5.480 5.466 0.014
0.0305 5.290
0.0588 5.121

Energy (MEV) .

Energy

, Efficiency =

Item
Raw spectrum
Smoothed
Composite fit
Residuals

165

DETECTOR CALI

2/11/90 e11: O

ANALYSTIS

3/ 1
30000. Sec
SIS
FWHM Tau
Initial Final Initial Final
20.000 13.382 10.000 6.489
20.000 13.459 10.000 7.396
20.000 13.453 10.000 2.603
20.000 8.169 10.000 1.755
20.000 10.611 10.000 7.113
LTS
Count Activity
FWHM Rate c/m d/m uCi/ea
0.06 0.19 0.96 0.430E-06
0.06 35.86 181.69 0.818E-04
0.06 2.51 17.54 0.790E-05
0.597E-05
0.04 1.29 6.41 0.289E-05
0.05 2.49 12.35 0.556E£-05

BRATION

= 4,020 + (0.0048)*Channe1

range (Mev): 4.020 T0 6.477

TOTAL COUNT DATA:

Total

211
211

09.0
07.7

21170.5

Anal

62.9

yzed by:

0.2014 CPM/DPM

% Recovery
100.000
99.994
100.291
-0.298




Raw Data Dump for
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281
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321
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371
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431
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451
461
471
481
491
511
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SPECTRUM SD3954.SPC
1 LEGEND: RAW = .... MODCLED PEAKS = 1,2,.., ETC
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Pe
I

GENERAL ALPHA ENERGY ANALYSIS
Rev. 1.10
DATA REDUCTION REPORT
SAMPLE
F950 SEG/COMP/#12 PU
File ID: SD3946.SPC
Counted on: 2/ 9/90 @ 0: O
Detector/Geometry number: 3/ 1
Count time: 30000. Sec
PEAK ANALYSIS
Peak Peak height Peak center FWHM Tau
10 Initial Final Initial Final Initial Final Initial Final
1 1946.0 1958.5 357.840 357.840 24.000 14.662 12.000 8.261
2 245.9  249.9 300.354 300.354 24.000 12.967 12.000 4.179
3 321.6 69.1 262.412 262.412 12.000 5.250 6.000 6.220
4 2343.9 2333.2 228.108 228.108 24.000 13.601 12.000 8.431
5 5.2 8.2 150.480 150.480 80.000 2.000 40.000 0.200
6 1.6 0.9 126.257 126.257 8.000 0.382 4.000 0.057
PEAK RESULTS
ak AEA Peak Centroid Count Activity
D Isotope Fract. Exp. Obs. Diff. FWHM Rate c¢/m d/m uCi/ea
Pu236 0.4328 5.756 5.738 0.018 0.07 37.89 191.98 0.865E-04
Th228 0.0625 5.430 5.462 -0.032 0.06 5.48 38.29 0.172E-04
Am241 5.480 5.462 0.018 0.130E-04
0.0089 5.279 0.03 0.78 3.85 0.173E-05
0.4919 5.115 0.07 43.06 213.81 0.963E-04
0.0037 4.742 0.01 0.32 1.59 0.715E-06
Np237 0.0003 4.640 4.626 0.014 0.00 0.02 1.85 0.835E-06

DETECTOR CALI

BRATION

Energy(MEV) = 4.020 + (0.0048)*Channel
range (MeV): 4.020 TO 6.477

Energy

Efficiency =

[tem
Raw spectrum
Smoothed
Composite fit
Residuals

169

TOTAL COUNT DATA:

To
436

tal
12.0

43611.1

437
-1

Anal

72.9
61.8

yzed by:

0.2014 CPM/DPM

% Recovery
100.000
99.998
100.369
-0.371

VR



SPECTRUM SD3946.SPC

1 LEGEND: RAW = .... MODELED PEAKS = 1,2,.., ETC 8821.5

MUV OOV OY OO

170



Raw Data Dump for AEA Spectrum:
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Analytical Batch
Las SecMent SeriaL #: F0941 Customer ID: 000008
INSTRUMENT £E60044 Americium Analysis
Proceoure /Rev] LA-503-156/C-2 Fusion Dissolution
Tecunoroctst | R. D. Hale
Date February 08, 1990
TEMPERATURE 23 C
Starting TiMe| 0900  02-07-90
Expineg TiMe 1500 02-08-90
ChemisST S. A. Catlow
DescripTiON Lag 1D DescripTION Las ID
1 Initial LMCS Check Std. FOB897 12 Duplicate Sample Composite 8 FO948
2 Reagent Blank F0946 13 Sample Compasite 8 F0953
3 Sample Composite 5 FO899 14 | Duplicate Sampls Compasite 8 FO954
4 Dupficate Sample Composite 5 F0900 15 | Spike Composite 8 F0949
5 Sample Compasite 5 FO905 16 Final LMCS Check Std. FQ950
6 Duplicate Sample Composite 5 FO906 17
7 Sample Composite 6 F0923 18
8 Duplicate Sample Composite & F0924 19
9 Sample Composite 6 F0929 20
10 | Duplicate Sampla Composite 6 F0930 21
11 Sample Composite € FQ947 22
StanDARD TYPE Primary Book # Secono Book # Tuiro Book # FinaL Vou.
& Avtouor VoL. & Avrcuor Vol. 8& Actouor Vou. of Sto.
LMCS Check Std. 16B43/10 ul N/A
Spike 16843/10 uL F0947/1 mL 9B843/100 uL N/A

SST-102 Rev. | 10/2/90 Interim




AnaLYTE: Am-241

ProceDuRE : LA-508-051 Revision: A-2
INSTRUMENT : Canberra Jupiter System ProperTy Numper: E60044
TecnnoLogist:  Varies Pavrot Numser:  Varies
Dare: See Attached Sheets

Cacigration Stanoarp ID: N/A

AnatYTE CONCENTRATION: N/A
Tyre of CaLIBRATION: N/A
ComMeNTS Detectors are aligned not calibrated.

L

p—

S$ST-103 Rev. B 9/27/90 Interim
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Pe

ID Isotope

1
2

GENERAL ALPHA ENERGY ANALYSIS

Peak
ID

ak
Pu238

Am241
Am243

174

Rev. 1.10
DATA REDUCTION REPORT
SAMPLE

F-897 SEG.COMP#7 AM
File ID: SD2726.SPC

Counted on: 2/13/90 @ 0: 0
Detector/Geometry number: 2/ 1
Count time: 30000. Sec

PEAK ANALYSIS -

Peak height Peak center FWHM
Initial Final Initial Final Initial Final
2841.1 2830.9 298.349 298.349 24.000 16.162
3932.2 3937.6 253.170 253.170 20.000 13.999

PEAK RESULTS

AEA Peak Centroid Count
Fract. Exp. Obs. Diff. FWHM Rate ¢/m
0.4269 5.499 5.483 0.016 0.08 63.53

5.480 5.483 -0.003
0.5731 5.234 5.271 -0.037 0.07 85.29

DETECTOR CALIBRATION
Energy(MEV) = 4.081 + (0.0047)*Channel
Energy range (MeV): 4.081 TO 6.487
Efficiency = 0.1989 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recove
Raw spectrum 75197.0 100.000
Smoothed 75196.7 100.000
Composite fit 74407.8 98.950
Residuals 788.9 1.049

Analyzed by:

. Tau

Initial
12.000
10.000

d/m
443.59

3898.24

ry

Final
5.853
4.917

Activity
uCi/ea
0.200€-03
0.153E-03
0.176E-02

MAX



SPECTRUM SU2726.SPC
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GENERAL ALPHA ENERGY ANALYSIS
Rev. 1.10

DATA REDUCTION REPORT
SAMPLE

F946 AM
File ID: SD3956.SPC

Counted on: 2/12/90 @15: 0
Detector/Geometry number: 3/ 1
Count time: 30000. Sec

PEAK ANALYSIS :

Peak Peak height Peak center FWHM - Tau
1D Initial Final Initial Final Initial Final Initial Final
1 4.9 4.3 353.061 353.061 24.000 27.195 12.000 4.586
2 122.1 47.0 296.965 296.965 12.000 0.111 6.000 4.586
3 2724.3 2794.8 253.936 253.936 24.000 18.856 12.000 4.432
4 4.3 3.1 108.186 108.186 72.000 295.052 36.000 17.485

PEAK RESULTS

Peak AEA Peak Centroid Count Activity
ID Isotope Fract. Exp. Obs. Diff. FWHM Rate c¢/m d/m uCi/ea
1 Ra224 0.0020 5.680 5.715 -0.035 0.13 0.15 0.82 0.368E-06
2 Th228 0.0007 5.430 5.445 -0.015 0.00 0.05 0.38 0.171E-06
3 Am243 0.9935 5.234 5.239 -0.005 0.09 78.29 3533.97 0.159E-02
4 U 235 0.0038 4.396 4.539 -0.143 1.42 0.30 2.64 0.119E-05

DETECTOR CALIBRATION
Energy(MEV) = 4.020 + (0.0048)*Channel
Energy range (MeV): 4.020 TO 6.477
Efficiency = 0.2014 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 39211.0 100.000
Smoothed 39209.6 99.996
Composite fit 39401.6 100.486
Residuals -192.0 -0.490

Analyzed by:

MAX
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SPECTRUM SD3956.SPC
1 LEGEND: RAW = .... MODELED PEAKS = 1,2,.., ETC 10532.2
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GENERAL ALPHA

Rev.

ENERGY
1.10

DATA REDUCTION REPORT
SAMPLE

F-947 SEG.COMP#9 AM
File ID: SD5591.SPC

ANALYS

Counted on: 2/13/90 @ 1: O
Detector/Geometry number: 5/ 1
Count time: 30000. Sec
PEAK ANALYSIS
Peak Peak height Peak center FWHM
D Initial Final Initial Final Initial Final
1 90.2 45.9 297.390 297.390 12.000 14.564
2 2201.3 2284.0 253.753 253.753 24.000 16.826
3 0.0 0.1 117.607 117.607 0.000 0.200
PEAK RESULTS
Peak AEA Peak Centroid Count
ID Isotope Fract. Exp. Obs. Diff. FWHM Rate ¢/m
1 Pu238 0.1885 5.499 5.495 0.004 0.07 13.84
Am241 5.480 5.495 -0.015
2 0.8115 5.290 0.08 59.58 2
3 Np237 0.0000 4.640 4.650 -0.010 0.00 0.00
DETECTOR CALIBRATION
Energy(MEV) = 4.097 + (0.0047)*Channel
Energy range (MeV): 4.097 TO 6.504

Efficiency =
TOTAL COUNT DATA:

Item Total
Raw spectrum 33335.0
Smoothed 33334.3
Composite fit 36714.0
Residuals -3379.7

Analyzed by:

180

0.2019 CPM/DPM

% Recovery
100.000
99.998
110.137
-10.139

IS

d/m
95.23

95.12
0.04

Tau
Initial
6.000
12.000
0.000

Final
0.000
4,315
0.200

Activity
uCi/ea
0.429E-04
0.329E-04
0.133E-03
0.184E-07

MAX
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Raw Data Dump for AEA Spectrum:
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Pe

1D Isotope

1
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ak

183

GENERAL ALPHA ENERGY ANALYSIS

k

Pu238
Am241

Rev. 1.10
DATA REDUCTION REPORT
SAMPLE

F-948 SEG.COMP#10 AM
File ID: SD4722.SPC

Counted on: 2/13/90 @ 1: O
Detector/Geometry number: 4/ 1
Count time: 30000. Sec

PEAK ANALYSIS

Peak height Peak center FWHM

PEAK RESULTS

AEA Peak Centroid Count
Fract. Exp. Obs. Diff. FWHM Rate c/m d/m
0.1259 5.499 5.507 -0.008 0.06 7.78 46.46
5.480 5.507 -0.027
0.8741 5.295 0.10 54.04 232.23

DETECTOR CALIBRATION
Energy(MEV) = 4.094 + (0.0048)*Channel
Energy range (MeV): 4.094 TO 6.552
Efficiency = 0.2327 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 29296.0 100.000
Smoothed 29295.3 99.998
Composite fit 30911.4 105.514
Residuals -1616.0 -5.516

Analyzed by:

Tau

Initial Final Initial Final Initial Final Initial
52.0 26.1 294.392 294.392 12.000 12.053 6.000

1089.1 1144.6 250.312 250.312 28.000 21.345 14.000

Final
0.000
2.211

Activity
uCi/ea
0.209E-04
0.160E-04
0.105E-03

MAX
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Raw Data Dump for
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GENERAL ALPHA ENERGY ANALYSIS
Rev. 1.10

DATA REDUCTION REPORT
SAMPLE

F-949 SEG.COMP#11 AM
File ID: SD3958.SPC

Counted on: 2/13/90 € 1: O
Detector/Geometry number: 3/ 1
Count time: 30000. Sec

PEAK ANALYSIS '

Peak Peak height Peak center FWHM - Tau
ID Initial Final Initial Final Initial Final Initial Final
1 1 69.9 45.7 294.281 294.281 16.000 8.685 8.000 0.000
2 1416.7 1464.9 248.325 248.325 32.000 25.605 16.000 4,657
3 2.4 3.3 101.979 101.979 152.000 2.000 76.000 0.200
4 0.0 0.1 27.155 27.155 0.000 0.200 0.000 0.200

PEAK RESULTS

Peak AEA Peak Centroid Count Activity
ID Isotope Fract. ECxp. Obs. Diff. FWHM Rate c/m d/m uCi/ea
1 Th228 0.211% 5.430 5.432 -0.002 0.04 13.54 94.68 0.426LC-04
2 Am243 0.7866 5.234 5.212 0.022 0.12 50.35 2272.65 0.102E-02
3 0.0019 4.509 0.01 0.12 0.61 0.274£-06
4 0.0000 4,150 0.00 0.00 0.00 0.106E-08

DETECTOR CALIBRATION
Energy(MEV) = 4.020 + (0.0048)*Channel
Energy range (MeV): 4.020 TO 6.477
Efficiency = 0.2014 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 31305.0 100.000
Smoothed 31295.7 99.970
Composite fit 32005.0 102.236
Residuals -709.3 -2.266

Analyzed by:

MAX
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SPECTRUM SD3958.SPC
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GENERAL ALPHA ENERGY ANALYSIS
Rev. 1.10

DATA REDUCTION REPORT
SAMPLE

F950 AM
File I1D: SD2724.SPC

Counted on: 2/12/90 @15: O
Detector/Geometry number: 2/ 1
Count time: 30000. Sec

PEAK ANALYSIS :

Peak Peak height Peak center FWHM - Tau
1D Initial Final Initial Final Initial Final Initial Final
1 17.8 11.2 347.151 347.151 12.000 0.091 6.000 0.000
2 2959 .9 2267.7 299.307 299.307 24.000 17.119 12.000 4.348
3 3066.1 3106.7 253.961 253.961 24.000 14.243 12.000 3.364

PEAK RESULTS

Peak AEA Peak Centroid Count Activity
ID Isotope Fract. Exp. Obs. Diff. FWHM Rate ¢/m d/m uCi/ea

1 Raz224 0.0265 5.680 5.713 -0.033 0.00 3.83 20.48 0.922E-05

2 Pu238 0.4131 5.499 5.488 0.011 0.08 59.70 416.86 0.188E-03

Am241 5.480 5.488 -0.008 0.144E-03

3 0.5604 5.275 0.07 80.98 407.15 0.183E-03

DETECTOR CALIBRATION
Energy(MEV) = 4.081 + (0.0047)*Channel
Energy range (MeV): 4.081 TO 6.487
Efficiency = 0.1989 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 71370.0 100.000
Smoothed 71369.7 100.000
Composite fit 72254.9 101.240
Residuals -885.3 -1.240

Analyzed by:

MAX
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SPECTRUM SD2724.SPC

12207.0

ETC

MODELED PEAKS = 1,2,.

RAW = ....

1 LEGEND:

------

------
-----------

-----------

-------------
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Raw Data Dump for AEA Spectrum: SP:SD2724.SPC
. . 0.

1 0. 0 0 0. 0. 1. 0. 0. 3.
11 2. 1. 0. 0 1. 0. 0. 1. 2. 0.
21 0. 0. l. 0 2. 0. 1. 1. 0. 2.
31 1. 1. 2. 0. 1. 0. . 2. 2. 1.
41 0. 0. 0. 0. 1. 1. 1. 1. 1. 1.
51 0. 0. 0. 3 0. 1. 1. 1. 0. 2.
61 1. 0. 3. 0 0. 0. 0. 0. 1. 1.
71 1. 3. 0. 1 0. 0. 1. 1. 1. 3.
81 2. 1. 3. 2 1. 3. 0. 2. 3. 1.
91 0. 3. 3. 4 1. 3. 4. 3. 2. 2.

101 1. 0. 2. 2. 2. 5. 1. 2. 0. 0.
111 1. 0. 2. 0. 4, 0. 1. 2. 2.. 0.
121 2. 4. 2. 0 2. 1. 2. 0. 2. 4.
131 l. 0. I. 4 2. 3. 4. 3. 5. 4.
141 3. 4. 3. 5. 3. 2. 5. 6. 3. 5.
151 6. 5. 10. 10. 2. 4. 7. 7. 8. 7.
161 6. 9. 2. 1. 8. 6. 10. 7. 8. 11.
171 9. 10. 9. 12. 9. 20. 22. 10. 13. 17.
181 19. 17. 20. 14, 34. 24. 24. 21. 27. 31.
191 43. 42. 29. 45. 45. 46. 53. 58. 48. 65.
201 64. 60. 70. 83. 97. 82. 93. 116. 116. 107.
211 121. 147, 163. 150. 174, 187. 188. 193. 213.  215.
221 288. 298. 313 329. 324. 372. 383. 403. 413. 443,
231 449, 479. 519. 562. 548. 572. 626. 662. 750. 843,

241 894. 933. 1006. 1146. 1214, 1338. 1373. 1513, 1536. 1619.
251 1686. 1740. 1708. 1741. 1678. 1583. 1410. 1245, 1020.  842.
261 701. 564. 388. 337. 309. 280. 270. 278.  227. 222.
271 211. 244. 256. 239. 264. 270. 296. 300.  339.  359.
281 435. 446. 466. 483, 567. 652.  67l. 675. 733. 854,
291  934. 972. 1045. 1059. 1103. 1226. 1223. 1235. 1222. 1260.

301 1132. 1017. 891. 839. 693. 545. 470, 350, 298.  222.
311 171, 115, 93. 70. 50. 40. 21. 12. 8. 7
321 3. 3. 0. 3. 0. 1. 0. 0. 0. 0
331 0. 0. 0. 0. 0. 1. 2. 4. 2. 1
341 1. 1. 2. 3. 1. 5. 1. 2. 1. 2
351 2. 2. 1. 0. 0. 0. 1. 2. 0. 0
361 2. 0. 0. 0. 0. 0. 0. 0. 0. 0
371 0. 0. 0. 0. 1. 0. 0. 0. 0. 0
381 0. 0. 1. 0. 0. 1. 0. 0. 0. 0
391 0. 0. 0. 0. 0. 0. 0. 0. 0. 0
401 1. 1. 0. 0. 0. 0. 0. 0. 0. 0
411 0. 0. 2. 0. 0. 0. 0. 0. 0. 0
421 0. 0. 1. 2. 1. 2. 0. 0. 0. 0
431 1. 2. 0. 0. 1. 0. 1. 0. 0. 0
441 0. 0. 0. 2. 0. 0. 0. 0. 0. 0
451 0. 0. 0. 0. 0. 0. 0. 0. 0. 1
461 2. 1. 0. 1. 0. 0. 0. 0. 2. 0
471 0. 0. 1. 1. l. 4. 1. 0. 1. 0
481 0. 0. 0. 1. 0. 0. 0. 0. 0. 0
491 0. 0. 0. 0. 0. 0. 0. 0. 0. 0
511 0. 0.
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Analytical Batch

Lag SecMent SeriaL #: F0941

INSTRUMENT Tennelec
Procepure /Rev| LA-933-141/G-1
Tecunorogist | R. D. Hale
Date March 12, 1990
TEMPERATURE 23 C

STARTING TIME

1000

Exping TimMe 1700

Customer ID: 000008

Neptunium Analysis

Fusion Dissolution

Mount Volume = 500 ul

CHemIST S. A. Catlow
DescripTioN Lag 1D DescripTiON Lag 1D
1 Initial LMCS Check Std. FO897 12 Final LMCS Check Std. FO980
2 Reagent Blank FOB898 13
3 Sample Composite 5 FO899 14
4 Dupticate Sample Composite 5 F0900 15
5 Sample Composite 6 F0923 16
6 Duplicate Sample Composite 6 F0924 17
7 Sample Composite 8 £0947 18
8 Duplicate Sample Composite 8 F0948 19
9 Sample Composite 7 FO977 20
10 Duplicate Sample Composite 7 F0978 21
1" Spike Sample Composite 7 FO979 22
Stanparo Type Primary Book # Secono Book # Tuiro Boox # Finaw Vou.
& Avtauor VoL. & Actavor Vou. & Acravor Vou. of Sto.
LMCS Check Std. 148B833/100 ul N/A
Spike 148833/100 ulL F0947/250 uL N/A

$ST-102 Rev. | 10/2/90 Interim




Analytical Batch

Las SecMent SeriaL #: F0941 Customer ID: 000008

INSTRUMENT WA77930 Technetium Analysis
Proceoure /Rev| LA-438-101/C-2 Fusion Dissolution
Tecwnowosist | S. Lai
Dare March 07, 1990
TEMPERATURE N/A
Starting Tive| 0800
Enpine Time 1530
CheMIsT S. A. Catlow
Description Las ID DescripTION Las 1D
1 Initial LMCS Check Std. F0945 12
2 Reagent Blank £0946 13
3 Sample Composite 8 F0947 14
4 Duplicate Sample Composite 8 F0948 15
5 Spike Composite 8 F0949 16
6 Final LMCS Check Std. F0950 17
7 18
8 19
9 20
10 21
11 22
StanpARD TYPE Primary Book # Secono Boox # Tuiro Book # FinaL Vou.
& Actouor VoL. & Artauvor Vou. & Avtouotr Vor. oF Sto.
LMCS Check Std. 68B39/250 uL 20 mL
Spike 68B39/250 ulL F0947/1.0 mL 498339/100 ul 20 mL

SST-102 Rev. | 10/2/90 Interim
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AnaLyTe:

T1C 99

ProceburE :

LA-508-121

Revision: A-0

INSTRUMENT :

Liquid Scintillation Counter Property Numser: WAT77390
Tecunorosist: R. A. Jones PavroLl Numser: 65801
Date: September 02, 1988

CacigraTion Stanparp ID: Packard 6008502 #2

ANaLYTE CONCENTRATION: See attached calibration sheets.

Type of CALIBRATION: Quench Curve

COMMENTS Quench Curve

{—#—-————-—-

SST-103 Rev. A 9/25/90 Interim
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Analytical Batch

Las SecMent SeriaL #: F0941

Customer ID: 000008

INSTRUMENT WA77390 Iodine 129
Procepure /Rev| LA-378-103/A-2 Fusion Dissolution
Tecunoroctst | M. Myers * Total volume sent for
Date June 12, 1990 counting
TEMPERATURE 21 C
Starting Time| 0800
Enping Time 1500
CHEMIST S. A. Catlow
DescripTiON Las ID DescripTioN Las 1D
1 Initial LMCS Check Std. F0945 12
2 Reagent Blank F0946 13
3 Sample Composite 8 F0947 14
4 Duplicats Sample Compasite B FO948 15
5 Spike Composite 8 F0949 16
6 Final LMCS Check Std. F0950 17
7 18
8 19
9 20
10 21
11 22
StanpaRD  TYPE Primary Book # Secono Book # Tuiro Book # FinaL Vou.
& Aciouor Vou. & Aviauor Vor. & Actouvor VoL. ofF STp.
LMCS Check Std. 124B44/1.0 mL 2mL "
Spike 124B44/1.0 mL F0947/1.0 mL 2 mlL *

SST-102 Rev. | 10/2/90 Interim
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ANALYTE: 1-129

PROCEDURE : LA-508-152 Revision: A-1
INSTRUMENT : TN-4500 Property Numser:  WA45242
Tecunoroaist: R. A. Jones PavroL Numser: 65801

Darte: January 09, 1989

Cavigration Stanoaro ID: 45B40A & B

ANALYTE CONCENTRATION: Se’ = 4.06 uci,

s’ = 4.

67 uci, 1'® =57.8 uci

Type of CaL1BRATION: Efficiency

COMMENTS : T zero = June 06, 1988

SST-103 Rev. A 9/25/90  Interim
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* GAMMA SPECTRUM ANALYSI S

***********************************

CANBERRA SPECTRAN-F V2.06 SOFTWARE
18-JUN-9015:29:53

ANALYSIS PARAMETERS

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 4.0
DETECTOR NUMBER: 6 / GEOMETRY NUMBER: 1
SPECTRUM S1ZE: 4096 CHANNELS

ORDER OF SMOOTHING FUNCTION: 5

NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 80.0%

IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV

ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED

MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANl:
ANALYZED BY: 69549

SAMPLE DESCRIPTION: F945-6585
GEOMETRY DESCRIPTION: 1-129/CULTURE TUBE
SAMPLE SIZE:  1.0000E+00 EA / CONVERSION FACTOR: 1.0000E+00

STANDARD SIZE: 1.0000E+00 EA

ANALYSIS LIBRARY FILE: ANL129

COLLECT STARTED ON 18-JUN-90 AT 14:39:43
COLLECT LIVE TIME: 3000. SECONDS

REAL TIME: 3004. SECONDS
DEAD TIME: 0.13 %

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 15-JUN-90
EFFICIENCY CALIBRATION PERFORMED 18-JUN-90
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F_________f" S o S

18-JUN-9015:29:53
PEAK ANALYSIS

PK CENTROID ENERGY FWHM BACKGND  NET AREA ERROR NUCLIDES

CHANNEL KEV KEV COUNTS COUNTS %
PEAK AT CHANNEL  134.4 DROPPED FROM MULTIPLET ANALYSIS
1 148.67 29.63 1.60 817. 8127. 2.9
2C  169.08 33.71 1.60 482. 1830. 6.3 CE-144
3C 198.48 39.58 1.33 172. 1223. 7.1 1-129,B1-212,
Ct-144

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 80.0%

C - MULTIPLET ANALYSIS CONVERGED NORMALLY

BACKGROUND SUBTRACTION PERFORMED USING FILE BK0024
BACKGROUND DESCRIPTION: BKG

BACKGROUND COLLECT STARTED ON 5-JUN-90 AT 13:00:00
BACKGROUND LIVE TIME: 3000. SECONDS

BACKGROUND WAS INSIGNIFICANT
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18-JUN-9015:29:53

SAMPLE: F945-6585

DATA COLLECTED ON 18-JUN-90 AT 14:39:43

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

RADIONUCLIDE ANALYSIS REPOR T

NUCLIDE ACTIVITY CONCENTRATION IN uCi/EA ENERGY COMPARISON
DECAY (KEV)

MEASURED  ERROR CORRECTED  ERROR EXPECT  DIFF

AM-241 LLD<8.86E-07 LLD<8.86E-07 59.54

AM-243  LLD<4.74E-07 LLD<4.74E-07 74.67

1-129 2 82E-04 +-2.00E-05  2.82E-04 +-2.00E-05 39.60 -0.02

SB-125 LLD<9.30E-06 LLD<9.30E-06 176.33

SE-75 LLD<7.44E-07 LLD<7.44E-07 136.00

SN-113  LLD<1.59E-06 LLD<1.59E-06 391.67

TOTAL 2.82E-04 +-2.00E-05  2.82E-04 +-2.00E-05

EBAR = ***%* MEV/DISINTEGRATION

MAXIMUM PERMISSABLE ACTIVITY = 5.77E-03 UC/EA

TOTAL MEASURED ACTIVITY = 2.82E-04 (+-2.00E-05) UC/EA
% TECH. SPEC. =  4.89 (+-0.35)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 80.0%

PEAKS NOT USED IN ANALYSIS

CENTROID  ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

148.67 29.63 8127. 2.9 1.13E+01
169.08 33.71 1830. 6.3 1.73£+00
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